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ABSTRACT
EVIDENCE-BASED PRACTICE IN
UNDERGRADUATE ATHLETIC TRAINING EDUCATION
Sarah A. Manspeaker, ATC
Old Dominion University, 2010
Director: Dr. Bonnie Van Lunen

As Evidence-Based Practice (EBP) has progressed within medicine, nursing, and
physical therapy, athletic training has been subsequently slow to infuse EBP and its
associated concepts at the professional level. The aim of Project I was to determine
athletic training instructors experience and use of evidence-based concepts (EBC) during
instruction through emergent design qualitative interviews. Project II was designed to
establish the Evidence-Based Teaching Model (EBTM) as a tool for athletic training
educators' to use to introduce EBP concepts to professional students.

Project I featured 11 educators from Commission on Accreditation of Athletic Training
Education (CAATE) programs. Instructors identified primary approaches to EBC
implementation within their programs: curricular emphasis, teaching strategies, and
student activities that followed Bloom's revised taxonomy. Categories of need for EBP
instruction including respect for the athletic training profession, use of EBP as part of the
decision-making toolbox, and for third-party reimbursement were found in Project IB.
Barriers included time, role strain, knowledge, and the gap between clinical and
educational practices. Strategies for surmounting barriers included identifying a starting
point for inclusion and approaching implementation from a faculty perspective.
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Project II included nine educators and their respective students for program evaluation of
the EBTM and analysis of the effects of the EBTM on student knowledge, attitudes, and
use of EBCs. The EBTM was designed to instruct the five core steps of EBCs. Overall,
instructors valued the EBTM to implement EBCs and perceived it as a user-friendly
teaching tool. Assignments requiring direct interaction between students and approved
clinical instructors were considered most favorable. Eighty-two students underwent a
within subjects' pre/post-test evaluation through the Evidence-Based Concepts:
Knowledge, Attitudes, and Use (EBCKAU) survey; 78 students (95%) completed the
knowledge portion of the evaluations, while 68 (83%) fully completed the knowledge,
attitudes, and use portions of the survey. Students significantly increased their
knowledge, confidence in knowledge, familiarity, and confidence in use of EBP skills.
Prior to the EBTM, students mean knowledge was 50% correct overall, with post-EBTM
mean scores increasing to 66%. Students' interest and importance scores did not
increase. Student barriers included time, available resources, ACI open-mindedness, and
experience.
Word Count: 348
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Chapter I
Introduction
Evidence-based practice (EBP) has become a foundational component of healthcare professions over the past twenty years (Straus, 2005). The five-step EBP process
consists of defining a clinical question, searching for the best available literature
evidence, critically appraising this evidence, gathering clinician expertise, and evaluation
of outcomes (Sackett, Rosenberg, Gray, Haynes, & Richardson, 1996). Many
professions have aligned education and clinical practice to include foundational
components of EBP toward improvement of patient care (Straus, 2005). Through the
integration of evidence, patient values, and clinician expertise, EBP can have a profound
impact on health care (Straus, 2005).
Driven by an expectation of improved patient outcomes, EBP has increased the
need for high quality research (Straus, 2005). Requirements of third-party
reimbursement, cost containment, availability of information, and expanded care options
has demanded an evolution within health-care practice (Youngblut & Brooten, 2001).
Through this evolution, the need for clinicians and researchers to use and produce EBP
has broadened (Youngblut & Brooten, 2001). To this end, students of health-care
professions must be educated in how to question current practice and attain improved
outcomes (Casa, 2005).
Evidence-based practice has reached a critical point in the advancement of the
athletic training profession. Compared to other health-care professions, athletic training
is lacking in evidence-based information to support our clinical practices (Steves &
Hootman, 2004). EBP must be infused in our profession so as to demonstrate that the
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care we provide is effective, supported, and worthy of reimbursement (Hertel, 2005). If
we do not educate our students in the area of EBP and its potential influence on the future
of the profession, where will they learn it (Casa, 2005)? And how will our profession
continue to thrive?
The current approaches to implementation of EBP within athletic training
education programs needs to be evaluated. Current literature of athletic training does not
feature teaching strategies, curricular approaches, or student outcomes as related to the
concepts of EBP (Manspeaker & Van Lunen, 2010). Determination of current strategies
used by educators, and development and dissemination of new strategies, will help to
transition toward infusion of EBP into athletic training education curricula.
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Project IA
Statement of the Problem
The purpose of this study is to evaluate athletic training educators' experience
with implementation of evidence-based practice concepts in CAATE-accredited
undergraduate entry-level athletic training education programs in order to establish the
current state of instructional approaches and incorporation of evidence-based practice
concepts.
Aims of Research
We aim to describe teaching strategies and instructors' experience regarding
teaching of EBP concepts qualitatively through coding and triangulation.

Project IB
Statement of the Problem
The purpose of this study is to evaluate the barriers athletic training educators'
experience with implementation of evidence-based practice concepts in CAATEaccredited undergraduate entry-level athletic training education.
Aims of Research
We aim to describe the perceived barriers and strategies for overcoming these
barriers toward implementation of evidence-based concepts within curricula qualitatively
through coding and triangulation.
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Project IIA
Statement of the Problem
The purpose of this project is to conduct a program evaluation of the EvidenceBased Teaching Model (EBTM) as a tool for athletic training (AT) educators' to use to
introduce EBP concepts to professional AT students.
Aims of Research
We aim to illustrate instructors' experience regarding implementation of the
EBTM in the areas of ease of use, implementation, perceived value, and intended future
use through qualitative program evaluation interviews.

Project IIB
Statement of the Problem
To evaluate the effectiveness of the Evidence-Based Teaching Model (EBTM) in
increasing student knowledge, attitudes, and use of evidence-based concepts.
Null Hypotheses
There will be no statistically significant difference between pre-EBTM
knowledge and post-EBTM knowledge. There will be no significant relationships
between confidence in knowledge, familiarity, confidence in use, interest, or perceived
importance of EBP and demographic characteristics.
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Research Hypotheses
Overall knowledge will significantly increase following implementation of the
EBTM. Significant relationships will be identified between confidence in knowledge,
familiarity, confidence in use, interest, perceived importance of EBP and demographic
characteristics.
Independent Variables
Demographic characteristics of students include GPA, number of semesters
enrolled in the ATEP, and academic year. Instructor years of teaching experience will
also be considered as an independent variable.
Dependent Variable
Scores produced by the responses of participants on the knowledge, attitudes, and
use scales of the Evidence-Based Concepts: Knowledge, Attitudes, and Use survey.

Operational Definitions
•

Athletic Training Didactic Curricula are foundational and professional courses
athletic training students of CAATE accredited athletic training programs must
complete prior to commencement. Foundational courses include human anatomy,
human physiology, exercise physiology, kinesiology/biomechanics, nutrition,
statistics and research design, strength training and reconditioning, and acute care
of injury and illness. Professional courses include risk management and
injury/illness prevention, pathology of injury/illness, assessment of injury/illness,
general medical conditions and disabilities, therapeutic modalities, therapeutic
exercise and rehabilitation, health care administration, weight management and
body composition, psychosocial intervention and referral, medical ethics and legal
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issues, pharmacology, and professional development and responsibilities
("Athletic Training Education Overview," 2008).
•

Athletic Training Education Instructor is any qualified person listed by the
institution as the instructor of record for athletic training didactic curriculum
courses.

•

The Commission on Accreditation of Athletic Training Education (CAATE) is the
governing board responsible for developing, maintaining and promoting the
minimum standards of quality for athletic training education programs. An
institution must adhere to these standards in order to be recognized as a CAATE
accredited athletic training education program. Furthermore, via comprehensive
and annual review processes, CAATE is responsible for the evaluation of a
program's compliance with the standards (CAATE Accreditation Standards,
2008).

•

Clinical Instructor also known as a athletic training clinical supervisor, or
preceptor, is a certified athletic trainer who teaches, evaluates and supervises
athletic training students in their field experiences ("CAATE Clinical Education
Terminology," 2009).

•

Evidence-Based Practice is the integration of the best available research evidence,
patient values, and clinician expertise to make clinical decisions (Forrest &
Miller, 2002; Sackett, et al., 1996; Steves & Hootman, 2004)

•

Evidence-Based Teaching Model (EBTM) is a teaching strategy designed to assist
athletic training instructors in implementing EBP into curricula. Designed to be
taught over the course of two or three class days, the EBTM consists of an online

tutorial, PowerPoint, student assignments that promote discussion between the
student and clinical instructor, recommended articles for reading, rubrics for
grading assignments, suggested syllabus objectives relating to EBP, and questions
for potential exam use.
•

Evidence-Based Concepts: Knowledge, Attitudes, and Use Survey is a survey of
seven knowledge questions with associated calibration of confidence, 20 Likertscale items assessing attitudes, two open-ended questions relating to intended use
and barriers of EBP, and checklists of resources utilized for studying and patient
care.

•

Undergraduate Entry Level Athletic Training Education Programs (ATEP) are
competency-based programs encompassing both didactic and clinical education.
Curricular content is grounded in cognitive, psychomotor areas through affective
competencies and clinical proficiencies (NATA, 2008).

Assumptions
•

The athletic training educators took the tutorial seriously and answered the
associated questions honestly.

•

The student surveys were completed by appropriate individuals.

•

Available answer options on the EBCKAU survey were applicable to every
participant.

•

The instrumentation used in the study was valid and reliable.

•

Students' answers were due to their own knowledge and experience and not
external sources.
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•

Provided EBTM materials were thorough enough to provide appropriate
instruction in EBP.

Limitations
Project 1
•

Participants were not randomized for inclusion.

•

It is assumed that educators' answered all interview questions honestly.

•

A small sample of educators was utilized.

Project 2
•

The environment in which educator's took the tutorial was not controlled.

•

The classroom environment was not controlled for during survey administration
or lecture delivery.

•

The delivery technique of each instructor was varied.

•

The amount of time students spent completing each survey varied.

•

Student's ability to understand survey questions and directions was not controlled.

•

The participants were not randomly selected.

•

Retention of EBP was not evaluated for students enrolled in the Evidence-Based
Teaching Model project.

Delimitations
The project participants are instructors and students associated with CAATEaccredited Athletic Training Education Programs.

9

Chapter II
REVIEW OF THE LITERATURE
The following review of literature will detail evidence-based practice and related
educational topics of instructional strategies and competencies. While publications have
previously defined evidence-based practice and established its presence in the instruction
in health-care professionals, there is a need for athletic training to follow suit by
establishing and disseminating methods of educational implementation. This chapter
serves to identify the steps of evidence-based practice, review teaching strategies, and
methods of evaluation knowledge, attitudes, and use of evidence-based practice.
Evidence-Based Practice
Evidence-based practice (EBP) promotes the use of best evidence in a judicious,
conscientious, and explicit manner, to assist in the decision making process for the care
of individual patients (Sackett, Rosenberg, Gray, Haynes, & Richardson, 1996). In
essence, EBP allows clinicians to research information, critically appraise that
information, and apply it appropriately to clinically based problems, particularly to
benefit patient outcomes (Wanvarieet al., 2006). Evidence-based practice has been
widely accepted, recommended and integrated in clinical practice by physicians and
several health care professions including nursing, occupational therapy, and physical
therapy. Current recommendations suggest that health professions integrate EBP due to
its real-time, dynamic approach to individualized health care (Khan & Coomarasamy,
2006). However, a review of research literature in the field of athletic training reveals
that there is a significant lack of EBP available and demonstrated utilization of EBP is
limited when compared to other health care professions.
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The process of EBP is typically described in the following five-step continuum:
1) develop a clinical question, 2) search for the best available evidence, 3) critically
appraise the evidence, 4) examine clinical expertise, and 5) assess the outcomes (Sackett
et al., 1996; Straus, 2005). The process allows practitioners to answer clinical questions
through the application of research related skills and patient needs, rather than sole
reliance on clinical experience (Haynes, 2002). Adoption of an evidence-based approach
to patient care allows clinical questions to be answered through interdisciplinary
cooperation and understanding. This collaboration can be achieved while improving
initial patient management, knowledge of participants, and effectiveness of interventions
(Shlonsky & Gibbs, 2004).
To fully describe the steps of an evidence-based inquiry, the following casescenario will be utilized throughout discussion of the EBP process.
Emily, a 20 year-old out-of-season volleyball athlete, arrives in the
athletic training clinic for evaluation 10 days status/post lateral ankle sprain.
Signs and symptoms include moderate effusion over her anterior talofibular
ligament and limited range of motion due to discomfort. In your experience with
similar injuries, you have seen differing results for each patient, and wish to gain
more insight into an effective therapeutic modality treatment for her case, with
particular interest in therapeutic ultrasound. You decide to embark on an inquiry
to help you assess this course of treatment.
Clinical Note: Although you personally may not choose ultrasound as a
course of treatment, this example is good at promoting discussion in comparison
with other modalities, such as electrical stimulation and/or infrared options, as
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well as serves as a good base question for a research inquiry. Even if this
selection does not match your personal practice, the inquiry process will assist
you in determining the presence or lack of support for your decision, which is in
essence evidence-based practice.
Defining a Clinical Question
An evidence-based inquiry begins by defining a well-developed, answerable
clinical question (Straus, 2005). Ideas for clinical questions can arise from any aspect of
patient care, at any time. Encounters with patients most often instill thoughts in the mind
of the clinician, thus promoting a desire for further insight into the issue at hand (Straus
et al, 2005). Patients themselves can serve as the foundation for an evidence-based
inquiry as they ask questions relating to their conditions, course of treatment, or ultimate
prognoses. Most often, clinical questions stem from at least one of the following areas:
clinical findings, etiology, clinical manifestations, differential diagnosis, diagnostic tests,
prognosis, therapy, prevention, experience, and/or improvement of care (Straus, 2005).
Clinical questions are useful in patient care as they can assist the clinician in
several ways. Primarily, these questions can help to focus time toward identifying
evidence that is relevant to patient needs and clinician knowledge. Producing focused
topics also relates to establishing well-planned search strategies that will yield the most
useful results. Additionally, as a team approach often is utilized in patient care, clinical
questions assist in communication between health care professionals. Lastly, when
answers to clinical questions are attained, the knowledge gains positively reinforce the
curiosity that instigated the inquiry and translates to more efficient, individualized patient
care (Straus, 2005).
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Well-constructed clinical questions typically have four structural components, 1)
a problem or patient population of interest, 2) a primary intervention, 3) a comparison
intervention, and 4) associated outcomes (Straus, 2005). This structure of clinical
question development is typically referred to through the acronym "PICO," representing
the [P], patient [I], intervention [C], comparison and [O], outcome components (FineoutOverholt & Johnston, 2005; Nicholson LJ, 2007; Wanvarie et al., 2006; Yousefi-Nooraie,
Rashidian, Keating, & Schonstein, 2007).
Formulating a clinical question begins with [P], the problem or patient population
of interest. Recognizing key characteristics related to the patient such as primary
complaint, age, gender, medical history, and previous care, allows for individualization of
the treatment inquiry (Sackett et al., 1996). Within the clinical case presented, Emily's
primary complaint is limited range of motion due to discomfort, and effusion over the
ATF. She is 20 years-old and an active volleyball player.
Determining an intervention for Emily should be based upon her signs,
symptoms, her clinician's experience, and available treatment options (Forrest & Miller,
2002). In her case, the athletic trainer would like to investigate the effectiveness of
ultrasound, thus determining the appropriate intervention [I], of her PICO formatted
clinical question. It is important to note that not all PICO questions will have a specific
intervention (Straus, 2005). A general inquiry into effective interventions may
sometimes be more suitable when patient characteristics are not enough to provide a solid
guide into an appropriate course of action. For Emily, the identified signs and symptoms
correlate well to the indications for use of therapeutic ultrasound; therefore, this
intervention choice is viable for her case.
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After determining the primary intervention, the [C], comparison options, must be
considered. Many possible comparisons may be considered, including, though not
limited to similar technique, diagnostic test, additional modality, or new therapy
presented in a peer-reviewed journal. A comparative option does not always need to be
presented; in cases where newly developed interventions are investigated, when a control
group is needed, or when no viable comparison can be identified, the [C], component of
the PICO may be skipped (Forrest & Miller, 2002). Appropriate comparisons to
ultrasound, as chosen for Emily, may include rest, ice, compression, and elevation, a
therapeutic rehabilitation program, electrical stimulation, or no treatment at all.
The last component to defining the clinical question, [O], requires determination
of desired outcomes. Clinician and patient goals influence the information included in
this section. Both short and long-term goals may be identified, as well as specific
benchmarks relating to pain, swelling, medications, time, prevention of recurring injury,
and activities of daily life (Forrest & Miller, 2002; Johnston & Fineout-Overholt, 2006).
As Emily is a volleyball athlete, her short-term goals might include alleviation of
discomfort and increase in range of motion, with long-term goals of return-to-play and
strength improvement to prevent further injury.
During development of a clinical question utilizing the PICO format, a table may
be used to logically display the key terms and phrases summarizing each component
(Table 1). This chart serves as a reference to ensure that each aspect of the PICO is
addressed in a succinct and appropriate manner. Once the key segments have been
completed, the phrases and key words can be combined to formulate the actual clinical
question. An appropriate question for Emily might be: "Is ultrasound an effective
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treatment for decreasing swelling and increasing range of motion associated with lateral
ankle sprains in collegiate athletes?" The actual layout and structure of a clinical
question does not need to follow the specific format provided in the sample question
above, as there are many ways to write a clear, effective clinical question. From this
point, the clinician can begin the next step of the evidence-based practice process,
searching the literature (Bigby, 1998).
Table II.l
Case Scenario: PICO Chartfor Emily
Patient

Ankle sprain, collegiate volleyball player, 20 y/o, decreased
range of motion, effusion over ATF

Intervention

Ultrasound

Comparison

RICE, electrical stimulation, therapeutic exercise, nothing

Outcome

Primary: Decrease swelling, increase range of motion/tissue
extensibility
Secondary: Return to play

Searching the Literature
Progressing the clinical question to formulation of a relevant answer requires a
pointed search of the literature. The more targeted and accurate the clinical question, the
less time needed to identify accurate, applicable information resources (Fineout-Overholt,
Hofstetter, Shell, & Johnston, 2005; Steves & Hootman, 2004). Literature searching
knowledge and skills are imperative to successful completion of this step of the EBP
process.
Evidence-based practitioners are recommended to minimize the use of out-dated
text books and increase their comfort with research studies, systematic reviews, synopses,
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and evidence-based information systems (Straus, 2005). Contemporary search methods
require the ability to navigate online databases and resources to gather such sources.
Points of focus to be used in these inquiries could include the population, condition,
treatment, or outcome desired. Identifying key words related to the PICO identified
areas, such as Boolean search terms, allows for the initiation of a targeted search of
available literature using these areas (Arnold, Gansneder, & Perrin, 2005; Bigby, 1998).
Initiation of a literature search typically begins with the use of a text search
related to the areas of clinical interest. The various approaches to text searching will
determine the amount and relevance of literature options returned in the search (Bigby,
1998). The term, "ankle sprain," will be used to describe the possible results from text
search. If one were to type, ankle sprain, into a database, literature containing at least
one of these two words in any row would be returned. In essence, the fact that no
additional symbols are used in the search indicates that each word is optional. The results
of a search such as this are typically numerous and very general. If the same search were
conducted with the addition of the + symbol, ankle + sprain, rows containing both words
would be retrieved. This symbol indicates that the both words must be present in every
item returned. Use of a - symbol, ankle - sprain would find rows containing the word,
'ankle,' but not 'sprain.' Oftentimes a * symbol will be utilized, sprain*, to identify rows
that contain the root of 'sprain.' Thus, rows featuring words such as sprain, sprains, and
sprained might be identified. The most specific way to identify terms is to place them in
parentheses, "ankle sprain," to locate rows that contain the exact phrase between each
symbol. Results of these searches are typically very specific to the priority area of the
search. Once the search results have been returned from the database, narrowing of the
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results should occur and can be accomplished several ways including, though not limited
to, year of publication, abstract availability, level of evidence (to be discussed further in
the literature appraisal section) and overall relevance of literature to topic of interest
(Bigby, 1998).
In addition to the knowledge of how to search, knowledge of where to search and
which resources are best suited to employ with text search terms is helpful (Straus, 2005).
Evidence-based practitioners should be familiar with the literature databases available to
them and the general contents of each. Library databases, for example, are beneficial
when conducting general searches that are targeted at specific areas of inquiry. The
Cochrane Database, for example, is an outlet for health care research that is already
summarized and interpreted to promote dissemination of high quality research for use in
EBP (Fineout-Overholt, Hofstetter et al., 2005). It is important to note that in athletic
training, not all clinical questions will have specific publications related to our clinical
questions due to the overall dearth of available research in our profession. In these
instances where targeted answers to our clinical questions are not easily found, applying
evidence from other medical professionals' experience could serve as the needed
gathering of evidence.
Appraising the Literature
After gathering evidence relating to the clinical question from a literature search,
the next step in the EBP process is to appraise the information for validity, reliability, and
applicability (Fineout-Overholt, Hofstetter et al., 2005; Straus, 2005). In regard to
validity, the evidence-based user should evaluate whether the study results align with the
initial hypotheses and the measures utilized to obtain the results. Furthermore, the
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reliability of those results should be assessed through evaluation of whether they can be
replicated if the same study were conducted again (Fineout-Overholt, Melnyk, & Schultz,
2005) . Lastly, the ability of the study findings to be applied to the patient of
consideration should be weighed (Straus, 2005).
Determining the validity of study findings requires the clinician to objectively
view the study in several areas. The most important components of validity relate to the
randomization of patients and study design (Straus, 2005). Randomization determines if
all subjects in the sample stood equal chance of receiving a treatment. Other items to
evaluate related to participant validity include blinding, similarity of participants at the
start of the study, equal treatment of groups outside of the treatment option, attrition
rates, and sufficient follow-up with patients (Straus, 2005).
Measures utilized to gather data during a study significantly influence the validity
of a study. Reference measures compared to existing "gold" standards should be used
whenever possible to obtain the highest possible validity (Straus, 2005). Gold standards
are the definitive benchmarks of an evaluative test with high sensitivity (ability to
identify all patients with a condition) and specificity (ability to rule out a condition in all
patients). However, use of sensitivity and specificity in relation to athletic training is
limited due to insufficient available resources regarding soft tissue evaluation tests and
many treatments. Therefore, it is important to note that no research study is perfect.
Clinicians should be able to determine whether structural design issues will impact the
validity of the results of the study as they may assist in determining a clinical decision
(Fineout-Overholt, Melnyk et al, 2005).

18

Assessing the applicability of study results to the clinical question of interest
comprises the final phase of critical appraisal of the literature. Clinicians should answer
the following questions regarding the literature they found: 1) is the difference between
the patient of interest and those included in the study so great that the results cannot be
applied? 2) Is the treatment featured in the study feasible in the setting of interest? 3)
What are the potential outcomes, both harmful and beneficial, from the treatment? 4) Do
the values and goals of patients appear to align with the anticipated outcomes of the
treatment in the study (Straus, 2005)?
In addition to the concepts of validity, reliability, and applicability of a study, it is
important for the evidence-based practitioner to understand study designs. A few of the
most common designs found in health care literature include systematic reviews,
randomized control trials, independent laboratory trials, single-subject, and case reports.
Each of these designs can be classified on a level of evidence scale, ranging from 1-5, or
high to low, respectively (Straus, 2005).
Systematic reviews are considered to be the most useful forms of evidence
available in medical literature (CEBM, 2009; Straus, 2005). As a structured search aimed
to critically appraise and synthesize medical literature related to a specific topic, these
reviews attempt to minimize bias and error (Straus, 2005). The highest level of
systematic review would be one that combines all relevant randomized trials, detailed
description of the search, evaluation of validity of the included studies, and type of data .
(individual patient versus aggregate) utilized (Straus, 2005).
An additional form of research that is highly regarded for strength of design is
that of randomized control trials (RCT) due to the goal of determining effectiveness of a
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treatment or intervention (Arnold et al., 2005). The RCT is typically referenced as the
"gold standard" for determining causal relationships (Arnold et al., 2005). Key elements
of this design include randomization of participants, tracking of data over time, and the
ability to account for other variables that may influence an outcome (Straus, 2005).
Single-subject designs are utilized on one subject, or a very small group of
subjects, who serve as their own control group (Creswell, 2009) Most often multiple
treatments will be administered on the participant over time, with return to baseline
between interventions. This design can be of value, though it has limited
generalizability; an evidence-based practitioner would need to match the subject
characteristics carefully to gain significant applicability to a patient. It should also be
noted that a cross-over effect may be seen as one treatment may influence another
(Arnold et al, 2005).
Similar to single-subject design in its emphasis on one patient (or a small series of
patients), are case reports, which typically describe how one unique incident was handled
by a clinician (Arnold et al, 2005). Generally, an overview of the condition, treatments
utilized, perceived effectiveness by the patient and clinician are included, though they
lack a comparison group (Straus, 2005). While these reports are not as strong in design
as are randomized control trials, they are in fact levels of evidence and should be weighed
in value similar to that of clinician expertise (CEBM, 2009). Case reports should be used
to help generate hypotheses and illustrate areas warranting future investigation (Straus,
2005).
When conducting an evidence-based inquiry, it is important to note that all
evidence does not hold equal value (Medina, McKeon, & Hertel, 2006). The Oxford
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Centre for Evidence Based Medicine (CEBM) created a rating system to establish the
value of evidence. Understanding the levels of evidence allows the clinician to interpret
the value of reported results (Medina et al., 2006). Evidence levels range from 1 to 5,
with 1 indicating the highest level of evidence, and 5 the lowest (CEBM, 2009). Table 2
illustrates the relationship between the study designs presented and levels of evidence.
Table II.2
Levels of Evidence and Associated Study Design
Level of

Study Design

Evidence
1

Systematic reviews and randomized control trials

2

Cohort studies and outcomes research

3

Case-control studies

4

Case reports or series

5

Anecdotal evidence and clinical expertise

* Adapted from the Oxford Center for Evidence Based Medicine
An additional grading system is provided within the CEBM to allow for
interpretation of a body of evidence relating to a topic. Grading scores range from A
through D, with A indicating consistency in the literature translating to a strong
recommendation for clinical use, to a D or I which indicate that there is insufficient
evidence to make a clinical change recommendation (CEBM, 2009). Table 3 illustrates
the CEBM grading scale.
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Table II.3
CEBM Grading System for Clinical Practice Recommendation
Grade

Criteria

A

Level 1 evidence with consistent results; high
confidence in clinical recommendation

B

Consistent Level 2 or 3 evidence, or inconsistent
Level 1 evidence; fair confidence in clinical
recommendation

C

Conflicting evidence from Level 4

D/I

Insufficient evidence to make a recommendation

* Adapted from the Oxford Center for Evidence Based Medicine
Examining Clinical Expertise
Integration of critical appraisal with clinical expertise and patient characteristics
comprises the fourth step of the EBP process (Straus, 2005). Although clinical expertise
is considered a low level of evidence, the experiential knowledge gained from practice is
an important factor to consider when interacting with patients, particularly when little or
no research evidence is available (Youngblut & Brooten, 2001). Certain factors may
influence clinician experience and decision making capabilities. These factors include
the ability to recall a treatment or outcome, lack of exposure to a specific condition,
geographic location, practice setting (rural versus urban), patient population, and
educational background (Estabrooks, 1998; Youngblut & Brooten, 2001). Combining the
areas of experience, both personal and experience obtained from discussion with other
health care professionals, with the best available literature should establish a strong
foundation for answering the clinical question.
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Assessing Outcomes
After the clinical question has been formulated, literature has been gathered and
appraised, and clinical experience has been considered, an assessment of the outcome in
the clinical setting should occur (Fineout-Overholt, Melnyk et al., 2005). Collection of
data relating specifically to the patient and treatment outcomes should be obtained in a
combination of qualitative and quantitative formats to create a cumulative picture of the
results (Fineout-Overholt, Melnyk et al., 2005). Such data should include the satisfaction
of the patient with the treatment procedure, its outcome, and ability to meet the selected
goals. All aspects of the treatment should be assessed from a clinician perspective.
These items will be important to subjectively reflect on, while simultaneously
considering the success of the entire EBP process (Fineout-Overholt, Melnyk et al., 2005;
Straus, 2005). In effect, the experience gained by the clinician then can be used during
future EBP inquiries to further implement evidence-based care and improved practice
(Fineout-Overholt, Melnyk et al., 2005). For the clinical case presented, the clinician
would determine if ultrasound was in fact an effective method for decreasing Emily's
swelling and increasing her range of motion, with particular consideration of the
literature and expertise.
Instruction of Evidence-Based Practice in Health Professions
Utilization of EBP by health care professionals is contingent upon the possession
of efficient skills in searching for information, appraising information, and ultimately
applying valid information to influence clinical practice (Wanvarie et al., 2006).
Through incorporation of EBP skills, students will benefit in their ability to think
critically, improve understanding of research methods and ultimately lead to a greater
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pursuit of EBP throughout their professional careers (Fonteyn, 2005). In the professional
setting, a practitioner with a strong foundation in EBP will possess enhanced reasoning
and decision making abilities thus improving outcomes in a more cost-effective approach
to patient care (Burns & Foley, 2005; Fonteyn, 2005). In this manner, educational
programming must be available for clinicians and students to supplement the learning
process.
Many health care professions have approached topics for the incorporation of
EBP processes into curricula and continuing education opportunities. Relevant subject
areas have included, though are not limited to, utilization of up-to-date high quality
research to form course content, instruction of critical appraisal of literature,
determination of validity and reliability of research publications, mastery of the PICO
format of creating clinical questions, and group projects geared toward solving clinically
based problems often stemming from clinical supervisor discussions (Brancato, 2006;
Burns & Foley, 2005; D Ciliska, 2006; Johnston & Fineout-Overholt, 2006; Schmidt &
Brown, 2007; Shlonsky & Gibbs, 2004; Wanvarie et al., 2006; Yousefi-Nooraie et al.,
2007). Specific courses for EBP should be established, as well as merging skills training
into existing courses, creating a longitudinal integration of EBP within the full
curriculum (Wanvarie et al., 2006).
Review of published teaching techniques show great variance in methods of
delivery including technology based programs (Davis et al., 2007; Grad et al., 2005;
LaRue, Draus, & Klem, 2009), journal clubs (Alguire, 1998), oral examinations (Burman,
Hart, Brown, & Sherard, 2007), critical appraisal activities (Del Mar, Glasziou, & Mayer,
2004), abbreviated courses (Fritsche, Greenhalgh, Falck-Ytter, Neumayer, & Kunz,
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2002), curricular infusion (Wanvarie et al., 2006), and clinical scenarios or problembased learning (Heinrichs, 2002). Both positive and negative aspects, as well as barriers
that could prevent their full incorporation in certain settings, can be identified within each
model.
Technology based programs have employed the use of web-based tutorials and
personal digital assistants (PDA) and have become increasingly popular in recent years.
Particular benefits of a technology-based program reside in increased learner interaction,
flexibility, ability to revisit particular sections of material, standardization of
presentation, availability of additional information via hyperlinks, and cost effectiveness
(Davis et al., 2007; Greenhalgh, 2001). Davis (2007) found that this form of instruction
demonstrated a positive increase in knowledge and skills in allied health students
studying EBP (Davis et al., 2007). When compared to typical lecture delivery in a
postgraduate education session on EBP, he found that students who received a computer
based EBP session scored no differently than the lecture group, and both groups
significantly increased their knowledge scores, thus demonstrating that the web-based
information was just as effective as the classic lecture setting in postgraduates.
Other investigators found similar results when evaluating medical students' use of
PDAs in EBP instruction with additional access to InfoRetriever (Grad et al., 2005).
When compared to a control group receiving lecture only, no significant difference in
knowledge gains were found (Grad et al., 2005). These findings indicate that PDAtraining for EBP is at least as effective as typical lecture preparation in typical medical
students. For educational programs that have already invested in PDA devices, such a
teaching mechanism could be beneficial to allocating time for other EBP strategies in the
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traditional classroom setting. Curricula that have not already implemented PDA-based
components may find this approach difficult due to the increased cost necessary to
initiate the program, with no true evidence that it is more beneficial than current lecture
strategies.
A web-based tool for mastery of the PICO process also has been evaluated and
deemed valuable for independent learning of EBP concepts for undergraduate nursing
students (LaRue et al., 2009). This online model required students to review clinical
scenarios and formulate PICO clinical questions. Faculty reported that the questions
created by students were satisfactory for their year of enrollment (LaRue et al., 2009). A
web-based teaching mechanism in this fashion could possibly serve as an adjunctive
lecture piece, allowing students to approach EBP from a more self-learning perspective.
An additional benefit to this strategy is the overall ease of longitudinal integration
throughout a curriculum.
Journal clubs also have been utilized to instruct concepts relating to EBP. This
mode of delivery has been useful due its group oriented nature, ease of use, minimal
preparation requirements, and faculty confidence in implementation (Alguire, 1998;
Hatala, Keitz, Wilson, & Guyatt, 2006). Increased participation and outcomes of journal
clubs often occurs through encouragement of reading guides, checklists, inclusion of
original research articles, and food (Alguire, 1998). Specific to the process of EBP, goals
for journal clubs emphasize critical appraisal of literature, establishing impact on clinical
practice, and maintaining knowledge of current research and practice. Alguire (1998)
suggested that journal clubs take an additional step to attempt to answer clinical questions
with assistance of evidence-based users' guides and or review formats. The overall
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flexibility of this form of instruction enables utilization at all levels of education with the
ability to adapt content to area of study.
The variance in content of EBP also has led to unorthodox methods of instruction.
For example, oral examinations have presented a unique opportunity for students to
demonstrate mastery of self-guided EBP (Burman et al., 2007). Implementation of this
technique involves a period of initial instruction regarding the process of EBP followed
by assigned articles for critical review and a clinical case. Students are guided to read the
article from the perspective of how they may or may not apply the information in the
article to the clinical case. Use of additional resources and collection of other literature is
encouraged to maximize the EBP process. To demonstrate understanding, students must
then present their decisions to instructors and answer questions relating to both the
process they went through and their clinical decisions. Qualitative assessment of this
method found that while students found the oral defense of their processes to be
unpleasant, they appreciated the outcomes and understanding of EBP (Burman et al.,
2007). This method of instruction requires a high level of critical thinking and synthesis
on the part of the student.
Expanding upon clinical scenarios as an instructional method, the use of critical
appraisal has provided alternatives to more traditional methods of instruction (Del Mar et
al., 2004). Critically appraised topics, for example, offer a structured mechanism for
medical students to develop a clinically based question, research the evidence, and
provide a solution (Del Mar et al., 2004; CE Welch & Yakuboff, 2008). A cumulative
answer from this approach then can be presented as a critical appraisal to peers and
faculty. Grading of such assignments is individualized to best fit the institution and
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student population; criteria include class discussions, professional presentations, clinical
setting presentation/application, and format (Del Mar et al., 2004). An additional critical
appraisal design was suggested by Hatala (2006) in the form of an "inpatient rotation" as
a way to engage medical students in EBP. This method required students to work as a
team during clinical experiences to create an answerable clinical question and conduct a
related literature search. Critical appraisal of their findings were presented and discussed,
during rounds. Such rotations have been found to significantly increase both student
confidence in using EBP, and feelings of improvement in patient care (Thorn, Haugen,
Sommers, & Lovett, 2004).
Practicing professionals typically do not have consistent learning opportunities as
do students to learn about EBP. For these clinicians and educators, abbreviated courses
allow for the introduction of EBP skills and knowledge in a timeframe that permit intense
presentation of information (Fritsche et al., 2002). The content of the abbreviated courses
typically encases the five steps of EBP. Courses instructed in this manner have been
found to significantly increase practicing professionals knowledge and skills of EBP
(Fritsche et al., 2002; McCluskey & Lovarini, 2005). McCluskey and Lovarini (2005)
found that a two-day workshop significantly increased occupational therapists'
knowledge of EBP. They recommended post-workshop emphasis on critical appraisal
skill development and establishment of new routines of practice relating to EBP. These
results and recommendations demonstrated that while knowledge increases as a result of
a short-course workshop, behavior typically does not.
Faculty development programs also have utilized the short course approach to
engage members in the EBP process and promote usage within the classroom.
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Participants in such courses demonstrated an increase in desire to incorporate EBP at
their institution and self-reported knowledge (Hatala et al., 2006). Participation in short
tutorials also may result in quick "turnaround time" for implementation of EBP, though
no studies have evaluated the long-term use or instruction of EBP following these
courses.
Although short courses appear to be effective at increasing clinician knowledge
and skills, students enrolled in health care profession education programs benefit more
from longitudinal curriculum implementation of EBP concepts (Wanvarie et al., 2006).
In the Ramathibodi medical program, students undergo a series of EBP instructional
courses over three of their six years of enrollment (Wanvarie et al., 2006). Principle
components of EBP including the process, epidemiology, and statistics, were gradually
introduced to students along with an information technology emphasis to encourage
critical appraisal skills. The students enrolled in this curriculum enhanced their critical
thinking skills and valued the instruction (Wanvarie et al., 2006).
Nursing curricula also have introduced EBP concepts into student learning. For
example, the University of Pittsburgh has implemented two courses within freshman
nursing curricula that emphasized the EBP process, barriers to use of EBP, search
strategies, and critical thinking (Burns & Foley, 2005). The introductory course, offered
in the students' first semester, features segments relating to database searching and
retrieval of relevant articles. An introduction to nursing course then follows with the
objective of synthesizing nursing issues and trends with EBP critical thinking strategies.
These two courses were infused into the first year education program to better prepare
students for clinical experiences during their second year. While this curricular approach
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appears to be a good preparatory step in preparing nursing students, the evaluation of its
effectiveness is minimal. Only brief qualitative findings stating that the nursing courses
are "successful" are evident (Burns & Foley, 2005).
During clinical experience, mentors and role models play a key role in the
development of student skills and knowledge (Hatala et al., 2006). Clinical preceptors
are vital to the preparation of students and integral to the successful implementation of
EBP (D. Ciliska, 2005). In the teaching of EBP, it is therefore important that faculty and
preceptors utilize the concepts that they are instructing in a manner visible to students.
However, some faculty may themselves lack the knowledge and confidence in EBP.
Faculty development programs should incorporate the necessary skills for EBP in a
supportive manner, while providing proposed teaching techniques and assessment tools
to demonstrate that faculty have mastered the content (D. Ciliska, 2005; Hatala et al.,
2006). Appropriate time to learn the process of EBP and how to model it to more
accurately support students also should be provided. Skill development opportunities,
whether on campus or as destination learning modules, should be provided to create a
staff with the skills, positive attitude, and authority to move evidence-based curriculum
forward (D. Ciliska, 2005).
The organization of EBP instruction should incorporate various techniques and
strategies with the goal of enriching the learning experience for students (Murad, 2009).
Mastering the concepts relating to EBP could be enhanced through student interactions,
role-playing, infusion with clinical experience, and simulation of real world experiences
(Khan & Coomarasamy, 2006; Murad, 2009; Wanvarie et al., 2006). Group learning
atmospheres can be especially helpful early in the EBP process to promote discussion,
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with individual projects rounding out the educational experience to demonstrate full
mastery of skills and concepts (Wanvarie et al, 2006).
Athletic training students need to develop critical thinking and decision making
skills through learning strategies that best match the millennial student (Heinrichs, 2002).
The passive lecture model has been replaced by student-centered activities that engage
students in the learning process (Heinrichs, 2002). Active learning opportunities promote
discussion and reflection among students as they undergo problem solving exercises,
particularly in relation to case studies (Murad, 2009; Wanvarie et al., 2006). A larger
scope of information can be covered in a shorter period of time when targeting EBP
through learning strategies appropriate to the current student population (Heinrichs,
2002).
A specific strategy for increasing student critical thinking is through the use of
problem-based learning (PBL). As one of the most commonly used teaching techniques,
critical thinking and problem solving is emphasized through use of specific scenarios
(Heinrichs, 2002; Lusardi, Levangie, & Fein, 2002). This active learning technique
requires students to utilize educational tools, conduct searches for data relevant to the
problem, communicate with others, and develop a resolution to the issue (Heinrichs,
2002), which aligns well with the EBP process (Lusardi et al., 2002). Benefits to use of
PBL include increased student engagement, enthusiasm toward course information,
promotion of creativity, discussion, and encouragement of open-mindedness in solving
problems (Saarinen-Rahiika & Binkley, 1998). This method also has demonstrated
improved retention and transference to clinical practice when implemented in didactic
curriculum (Saarinen-Rahiika & Binkley, 1998).
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Evidence-Based Practice Competencies in Health Care Professions
The Committee on Health Profession Education has an established commitment to
patient-centered care from an interdisciplinary team approach, emphasizing EBP (Greiner
& Knebel, 2003). In this manner, the Committee has adopted five core competencies that
all clinicians should possess: 1) provide patient-centered care, 2) work in interdisciplinary
teams, 3) employ evidence-based practice, 4) apply quality improvement and, 5) utilize
informatics (Greiner & Knebel, 2003).
Preparing students to become evidence-based practitioners who are proficient in
the use of best evidence (Denegar & Hertel, 2002), patient values, and clinician expertise
(D. K. Ciliska, Pinelli, DiCenso, & Cullum, 2001) has become a focus of health
education programs. Clinical practice and educational guidelines must adapt to reflect
these foci in curriculum design (Denegar & Hertel, 2002). Accreditation standards for
professional level physical therapy, occupational therapy, and nursing education
programs have formalized expectations that their graduates demonstrate competence in
the areas of literature searching, critical appraisal, and knowledge management skills that
are essential to effective EBP (Lusardi et al., 2002). Master's-level nursing competencies
have also been proposed by a national consensus board (Kring, 2008). These proposed
competencies are grounded in The Academic Center for Evidence-Based Practice (ACE)
Star Model of Knowledge Transformation, which was developed as a tool for
understanding the characteristics of EBP (Stevens, 2004). The conceptual framework of
the ACE Star Model depicts the five transformation processes that occur during EBP
including, discovery, summary, translation, integration, and evaluation (Stevens, 2004).
Graduate programs have combined these five processes with the domains of nursing
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practice to form a matrix of the relationship between clinical practice and EBP (Kring,
2008). Each of the proposed competencies aligns within a nursing practice domain,
demonstrating clinical nurse specialists as multi-faceted professionals capable of
functioning as expert practitioners, researchers, consultants, leaders, and educators in
relation to EBP (Kring, 2008).
In concert with updating standards to include EBP concepts, the challenge of
changing practice through education has begun (Gwyer, 2004). Creative methods are
needed to provide effective instruction, with subsequent assessment of instruction, into
both didactic and clinical curricula (Gwyer, 2004). The concepts related to EBP should
be embedded throughout curricula including assessment, modalities, rehabilitation, and
administration courses (Casa, 2005). While curricular changes are most effective when
conducted in a deliberate, slow manner over time (Levin R, 2006), integration of EBP
curricula must be demonstrated by faculty that are knowledgeable and dedicated to
leading by example (Petrisor & Bhandari, 2006).
Current National Athletic Trainers' Association (NATA) Educational
Competencies, require clinical skill development, critical thinking, and research, as
components of entry-level athletic training education curricula (NATA, 2006). While
these competencies help to develop the athletic training student, they do not specifically
address EBP. The NATA Educational Competencies will be updated and published in
the fall of 2010 and will include an EBP focus (NATA, 2009); therefore, there is an
immediate need for education and models for implementation of these concepts. As the
NATA, Commission on Accreditation of Athletic Training Education (CAATE), and
Board of Certification have formed an alliance to collaborate on issues facing athletic
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training (Hunt, 2009), their cohesive support of EBP infusion as spearheaded by the
Executive Committee on Education's NATA Educational Competencies (NATA, 2010),
is anticipated.
Assessment of Evidence-Based Practice Concepts in Health Care Professions
As EBP has progressed through implementation within health care professions,
the need to evaluate the influence of EBP in relation to factors such as knowledge,
attitudes, beliefs and use of EBP concepts has developed. Numerous assessment tools
have been created to determine the knowledge and perceptions of various professional
sectors through surveys, questionnaires, and interview formats. However, many of these
instruments have not been evaluated for validity (Smith et al., 2000). Furthermore, many
EBP survey tools were designed with the sole purpose of evaluating a specific evidencebased course or curriculum within an institution or conference, with limited
generalizability in their original form to other research agendas (Shaneyfelt et al., 2006).
Currently, three validated assessment tools, the Berlin Questionnaire, Fresno Test
of Evidence-Based Medicine (EBM), and Evidence-Based Concepts for Clinical Practice
Assessment, are evident and feature different survey designs and question formats to
determine knowledge of EBP concepts (Fritsche et al., 2002; Ramos, Schafer, & Tracz,
2003; C. Welch et al., 2009). These surveys are primarily comprised of multiple choice
or short answer questions, analysis of a clinical scenario, and interpretation of research
evidence format. The Berlin Questionnaire was designed primarily to evaluate physician
knowledge regarding research evidence interpretation and the ability to incorporate
quantitative data into patient care (Fritsche et al., 2002). Alternately, the Fresno Test of
EBM was developed to determine the effectiveness of an instructional program in
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residency on knowledge and skills of EBP (Ramos et al., 2003). Each of these tests have
been adapted and used in other health care professions to determine similar clinical
competence outcomes. Such an adaptation occurred to formulate portions of the
Evidence-Based Concepts for Clinical Practice Assessment which assessed athletic
training educators' knowledge, comfort, and importance levels relating to EBP following
a workshop (C. Welch et al., 2009).
More subjective aspects of EBP including attitudes, behaviors, and individual use,
also have been analyzed in recent literature (Cameron et al., 2005; Jette et al., 2003;
Yousefi-Nooraie et al., 2007). In general, the associated survey instruments utilized to
evaluate these factors were self-report questionnaires assessing perceptions of EBP, with
particular emphasis on barriers to use and importance of EBP. Jette et al (2003) assessed
physical therapists perceptions of EBP including motivations and barriers to infusion of
EBP concepts within clinical practice. Similarly, Yousefi-Nooraie et al (2007) analyzed
medical educators' perceived importance of the EBP process. Data summarizing barriers,
behaviors, and use is beneficial to the development of athletic training literature as we
expand toward EBP infusion. Establishing a baseline of these concepts relative to
athletic training will help to develop strategies for inclusion of EBP. However, the direct
application of any of the aforementioned assessment tools to the athletic training student
population is inappropriate due to the assumed baseline level of knowledge and
terminology contained within each. Generally, there is a lack of EBP knowledge within
athletic training (Steves & Hootman, 2004; C. Welch et al, 2009). This dearth of
knowledge directly affects the student population in that if the professionals as they learn
from the professionals they interact with. If an educator or clinician is unfamiliar with
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the concepts of EBP, students will not receive the necessary information to guide them
toward becoming an evidence-based practitioner. Therefore, in order to accurately gauge
student knowledge, attitudes, and use of EBP concepts, creation of a valid instrument
must occur and be disseminated to the educational realm.
Barriers to Implementation of EBP
Over the course of EBP evolution, many barriers have been identified in all facets
of health care. Clinicians, educational faculty, and students all have recognized issues
relating to implementation of EBP concepts (D Ciliska, 2006). In the field of psychiatry,
for example, Bilsker and Goldner (2004) identified that students' perceived discrepancies
between conclusions drawn from EBP programs and clinical supervisors, as well as a
sense of intimidation when appraising research. Nursing professionals have reported lack
of time, resources, skills, perceived authority to change practice, and difficulty in
generalizing and applying results as obstacles preventing full utilization of EBP (D
Ciliska, 2006). On a more generalized scale, nurses also have identified leadership,
motivation, vision, strategy, and direction as barriers to EBP at the institutional level
(Gerrish & Clayton, 2004). Table 4 highlights the barriers reported from several health
professions.
Prior to implementation within a curriculum, it is imperative that faculty fully
embrace and overcome barriers related to EBP (D Ciliska, 2006). The shared didactic
and clinical instructional requirements of athletic training education create an
environment conducive to these barriers. There is a need for athletic training to move
toward implementation of evidence-based concepts in undergraduate education despite
the presence of barriers. By recognizing the need for student EBP concept mastery, and

36

the potential issues an educator may face when trying to implement these components,
strategies can be developed to overcome these obstacles.

Surgical Medicine

Psychiatry

Nursing Education

Nursing
Nursing Education
Nursing Education

Bhandari et al. (2003)

Bilsker and Goldner
(2004)

Brancato (2006)

Brown et al. (2008)

Ciliska (2005)

Gerrish and Clayton

Medicine
Medicine
Physical Therapy

Occupational Therapy

Guyatt et al. (2004)

Haynes and Haines (1998)

Jette et al. (2003)

McCluskey and Lovarini
(2005)

(2004)

Health Profession

Study

of Evidence-Based
Identified

Practice
Barriers

Time, search and appraisal skills, access to journals

Poor access to best evidence, organizational barriers, ineffective continuing education
programs
Time, generalizability of research findings, inability to apply findings to patients, and lack
of interest

Time, local practice patterns, product marketing, finances

Awareness of EBP, student resistance, lack of current evidence on certification exams,
time available in curriculum
Time, resources, lack of authority to enact practice changes

Communication, organizational barriers of time and autonomy

computers and software

Magnitude of available information, proliferation of databases, unfamiliarity with

Overemphasis of EBP on research, lack of consistency between didactic and clinical
information, intimidation from breadth of material

Institutional barriers, powerless to enact change, acceptability of EBM, time, confusing
terminology, lack of understanding of critical appraisal, motivation, lack of interest

Table II.4
Examples of Studies Including Barriers to Implementation

Nurse Practitioner

Nursing

Melnyk et al. (2008)

Nolan et al. (1998)

Values, skills, and awareness of EBP, organizational barriers, quality of research, methods
of research presentation

Resources including time and money, traditional mindset, access to data, and lack of
mentorship
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Guidins Athletic Training Practice toward Infusion of EBP
The implementation of evidence-based practice is important to the field of athletic
training to assist in the recognition of our position within the ranks of health care
professionals and our alignment with the current educational practices of those
professions (Steves & Hootman, 2004). As previously mentioned, EBP has established a
consistent pattern of practice and decision making. In 1997 The National Athletic
Trainers' Association Education Task Force recognized AT's potential "fit" within
schools of health care professions (NATA, 1997). Several reasons support this alignment
including the multi-disciplinary nature of athletic training education, which is comparable
to that of nursing, physical therapy, and occupational therapy and the equal emphasis of
EBP in the clinical decision making and practice of AT's.
Additional support for the need to move toward EBP inclusion in athletic training
can be seen in current issues facing the profession (Kronenfeld et al., 2007; Steves &
Hootman, 2004). Specific areas of emphasis of EBP reside in improving patient care
(Steves & Hootman, 2004), support for licensure, third-party reimbursement (Hertel,
2005), access to current evidence-based information, dissemination of knowledge
(Denegar & Hertel, 2002), and the ability to demonstrate cost-effective care (Kronenfeld
et al., 2007). While each of the aforementioned areas is important to the progression of
athletic training, it is imperative that entry-level programs begin to educate students in
these areas to better prepare them to overcome these professional obstacles in the future.
While the infusion of EBP into athletic training is a step toward moving the
profession forward with a more longitudinal vision toward monitoring patient outcomes
through evidence-based processes should be addressed in the future. Patient outcomes
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are a large component of evidence that is currently lacking in athletic training (Steves &
Hootman, 2004). Without the ascertainment and dissemination of this form of evidence
(Denegar & Hertel, 2002), support for treatment decisions, reimbursement for clinical
practice interventions , and establishment of cost-effectiveness of care (Kronenfeld et al.,
2007) could be limited. As athletic trainers become more confident in their skills and use
of evidence-based practice, we will augment our clinical decision making, enhance the
quality of patient care, and increase the probability of attaining positive patient outcomes
(Fonteyn, 2005).
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Introduction
Evidence-based practice (EBP) has become a foundational component of health
professions in the United States, particularly in the fields of medicine (Dinkevich,
Markinson, Ahsan, & Lawrence, 2006; Khan & Coomarasamy, 2006; Wanvarie et al.,
2006), nursing (Burman, Hart, Brown, & Sherard, 2007), physical therapy and
occupational therapy(Cameron et al., 2005). Health care professionals, and therefore
students preparing for these professions, must be able to develop and answer clinical
questions through the integration of patient needs, research skills, and clinical experience
(Haynes, 2002; Sandrey & Bulger, 2008; Winterstein & McGuine, 2006; Youngblut &
Brooten, 2001). The aforementioned professions have embedded EBP concepts within
their entry-level educational standards and programs to encourage the development of
evidence-based practitioners. As Steves and Hootman (2004) emphasized, "athletic
trainers need to embrace the critical-thinking skills to assess the medical literature and
incorporate it into their clinical practice." Current NATA Educational
Competencies(NATA, 2006), include curricular emphasis on critical thinking, clinical
skill development, and research, making undergraduate education the ideal place to
enhance the movement toward EBP. It is important for athletic training educators to shift
toward, "how to teach EBP" rather than, "is EBP an important concept to
teach?"(Yousefi-Nooraie, Rashidian, Keating, & Schonstein, 2007)
In 1992, the Journal of the American Medical Association,("Evidence-based
medicine. A new approach to teaching the practice of medicine," 1992) published
Evidence-based medicine: A new approach to teaching the practice of medicine as a
catalyst to establishing EBP within health care professions. Medical professions, such as
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medicine (Dinkevich et al., 2006; Wanvarie et al., 2006) and nursing,(Burman et al.,
2007; Brancato, 2006; Burns & Foley, 2005; Johnston & Fineout-Overholt, 2006;
Schmidt & Brown, 2007) have accentuated EBP teaching strategies in recent years. In
comparison to these professions, athletic training has not thoroughly documented the
implementation of EBP within the educational realm,(Sandrey & Bulger, 2008) most
notably in the area of how to implement EBP into entry-level education. This lack of
emphasis illustrates the slow progression of our comparatively young profession to
promote, utilize, and embrace EBP as part of the educational curriculum. The Athletic
Training Education Journal began publication in 2006, with presentation of articles
relating to evidence-based practice debuting in 2008,(Sandrey & Bulger, 2008) leaving
room for expansion of EBP instructional inclusion within our professional education
journal. Without emphasis of EBP concepts by educators, it could be difficult to progress
student critical thinking skills into evidence-based clinical practice.
Implementation of EBP should occur within athletic training education to supply
new practitioners with the skills to locate, appraise, and apply well-founded information
to answer clinical problems (Wanvarie et al., 2006). Evidence-based practice must
evolve more fully in the athletic training profession as only anecdotal data regarding
known number practitioners and educators utilizing and incorporating EBP is available.
Furthermore, the Commission on the Accreditation of Athletic Training Education
(CAATE) graduate tracking data (Graman, 2007) indicate that of the 46 percent of
undergraduate students pursuing advanced education upon graduation, only eight percent
continue on to study for an advanced master's degree in athletic training. Therefore, it is
hypothesized that a small proportion of our profession to date has formal undergraduate
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or graduate classroom instruction in the components of EBP as directly related to athletic
training. No mechanism currently exists to insure that EBP is a component of clinical
growth or advancement at either educational level. Therefore, an initial inquiry as to the
current implementation strategies of EBP concepts within entry-level athletic training
education programs must be performed.
The purpose of this study was to examine select entry-level undergraduate athletic
training educators' experiences and use of EBP concepts during instruction of athletic
training students. Specifically, the focus of the inquiry was to determine the strategies
used by select educators to incorporate EBP concepts into curriculum and coursework.
Additionally, a query of their feelings and suggestions for broadening the topic to other
educators and practitioners was conducted. Qualitative inquiry best suited this
investigation due to its ability to contribute to professional knowledge and provide insight
as to how EBP is being implemented at the undergraduate level (Patton, 2002).
Methods
Participants
A total of eleven educators (3 males, 8 females) currently instructing in CAATEaccredited undergraduate entry-level athletic training education programs (ATEP) were
interviewed regarding their teaching experience, program use, and recommendations for
implementing evidence-based practice concepts. Table III. 1 identifies demographic
characteristics of all participants. Educators were interviewed by one researcher (SM)
via telephone during the spring and fall 2008 academic semesters. The sampling method
utilized included snowball/chain sampling in combination with critical case sampling.
Snowball sampling involves identification of individuals believed to know the most about

53

the phenomenon to be studied, in this case teaching and using EBP in athletic training
courses, gaining their insight and opinions on the topic, and asking that he or she provide
names of others they believe to have knowledge in the area (Patton, 2002). Participants
were contacted after their names were provided by other professionals involved with the
study. Educators known to provide instruction solely at the master's level were not
included in the sample. Sampling was ceased after saturation of data occurred. Beyond
colleague recommendation, criterion and intensity sampling were used to further ensure
that the individuals met two criteria 1) had current involvement (within the past 12
months) within an undergraduate ATEP and, 2) were believed to utilize evidence-based
concepts within their instructional methods. Utilization of evidence-based concepts was
confirmed with each participant via email invitation and constituted a "yes" answer to the
following question: "Do you currently include evidence-based practice in athletic training
courses?" The small purposeful sample was targeted to attain the richest information
possible regarding the topic of teaching EBP (Patton, 2002; Pitney & Parker, 2001).
Design
The qualitative design best suited for this study was that of emergent design
flexibility, with elements of modified-grounded theory. The emergent design allowed for
freedom and flexibility to develop the inquiry as the interview process transpired(Patton,
2002). Openness to fully evaluate all avenues in which the data and questions led during
the interviews was permitted with this design; no conversation was stopped if deviations
from the initial questioning protocol occurred. Meaning, structure and experience
relating to the topic of EBP implementation were identified during theory evaluation and
explanation (Patton, 2002; Mensch & Ennis, 2002).
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A semi-structured interview containing a series of open-ended interview questions
was created with the goal of attaining insight into the experience, use, and
implementation of evidence-based practice concepts in the athletic training curriculum
(see Table III.2). These questions initially were developed within a doctoral level
qualitative research design course and developed with the oversight and final approval of
the course instructor. Question design stemmed from investigator inquiry into the
phenomenon of evidence-based practice instructional presence in undergraduate
education. In accordance with emergent design (Patton, 2002), the researcher
encouraged participants to elaborate, define, and/or clarify answers during the interview,
as well as maintained the flexibility to deviate from set questions when appropriate. All
interviews were tape-recorded and transcribed by a professional transcriptionist for
analysis. The study was approved by the human participants committee as an exempt
project by the University. To maintain confidentiality, all participant names in the
discussion are pseudonyms. Instructors having earned a terminal degree are indicated
with the prefix, "Dr.," those without a terminal degree are given a last name only.
All interviews were coded for identification of themes, patterns, and categories
that underwent comparison within and between participants (Patton, 2002). Patterns
initially were identified during interview conduction and provided the basis for theme
development during coding. Confirmation, expansion, and sub-categorization of the data
were performed by the primary researcher (SM) until data categories were saturated
and/or exhausted (Patton, 2002; Pitney & Parker, 2009). Examination of the transcribed
interview data through constant comparison lent to the confirmation of the emerging
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theories and analysis of patterns, thus determining the meaning and structure of the
experiences the participants had in regards to EBP (Patton, 2002; Pitney & Parker, 2001).
Triangulation, peer review, and participant checking were performed to assess the
trustworthiness of the findings and further define the context of information (Mensch &
Ennis, 2002; Patton, 2002; Pitney & Parker, 2009). Triangulation (Patton, 2002)
occurred via multiple-analyst evaluation as two members of the research team analyzed
transcriptions and thoroughly discussed the emergent themes. Peer review (Patton, 2002)
was accomplished by having an athletic training educator with knowledge of qualitative
research review identified themes for consistency and significance. Participant checking
(Pitney & Parker, 2009) occurred through review of transcript coding results by select
participants for their agreement with the themes and patterns identified.
Results
The coding and triangulation processes revealed three primary approaches to EBP
concept implementation within CAATE-accredited undergraduate programs. These
strategies included curricular emphasis, teaching strategies, and student activities. See
Figure 1 for the conceptual framework of themes and associated categories. The data
revealed that of the eleven programs examined, only one institution has incorporated an
independent evidence-based practice course into the curriculum. It is important to note
that this institution actually has two EBP courses, while the remaining ten programs have
implemented EBP concepts into existing courses. These courses include therapeutic
modalities, upper and lower extremity evaluation, organization and administration,
various practicum courses, therapeutic rehabilitation, research methods, general medical
conditions, and professional development (see Table III.3).
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Curricular Emphasis
Early in the analysis, the importance of establishing EBP as a core component of
the athletic training curriculum emerged as a theme. Educators emphasized the need to
have EBP identifiable as a foundation of the ATEP as evidenced by the three categories
of faculty support, program goals, and concept implementation throughout the
curriculum.
Faculty Support
While most educators echoed this view, a difference was identified between
programs that specifically incorporate EBP as a full curriculum approach, where all
instructors have a specific role in the evolution of EBP knowledge, versus those programs
having one individual focus on EBP while the rest of the faculty do not actively
participate. In the instances where not all instructors were utilizing EBP, the importance
of having support from the faculty to use EBP was discussed.
It (EBP) needs to be done through the mission of the program. I want to
say everyone needs to be on board, not that everyone needs it in their
class, but everybody needs to be on board... If one of the missions of your
program is to promote a successful clinical practice, you 'd better be
practicing evidence-based medicine. So the first part is the mission, the
second part is to make sure that everyone is on board, and maybe that
incorporates together. (Conners)
I think from an individual standpoint, I guess for me, I think everybody
just thinks, "Well, I don't have to do as much... the students are going to
get that stuff (EBP) from (me) when they take modalities, " kind of thing.
So I guess from that perspective Ifeel a little bit of pressure in that it kind
of falls on my head a little bit, which is fine, I don't mind doing that. But I
thinkfrom a program standpoint we all need to be current... on the same
page. (Miser)
We try to think of ways to thread it (EBP) through the curriculum and
disguise it almost and really identifying it as a concept that you use every
single day. (Dr. House)
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Program Meetings
Educators discussed their initial approaches to EBP concept adoption within the
programs' curricula. These approaches included the use of meetings and in-services to
discuss the meaning of EBP, goal setting for implementation, and determining desired
outcomes.
We took each course in our core, and said, "Ok, if our goal at the end of the
program is for the student to be able to read research, and to understand a little
bit of evidence-based practice ...what do we want to teach them over the course of
the next five or six semesters? " So then we worked backwards. If we want them to
know this, what do they need to know first? What do they need to know second?
(Dr. Ellis)
We actually devoted a year of meetings to this (EBP), where we met, I don't know,
once every other week, and we went through what was in the Sackett book I
can't remember who the first author is, but it was the first edition, I think it was
called EBM, some evidence-based medicine, and we went through it chapter by
chapter to learn it, and we did this kind of guided, you know someone would sort
of lead the discussion and we would review articles and you know really try to
make sure that we got it first. And then we started to talk about how to put it into
the curriculums. (Dr. House)
Dr. Ellis indicated that faculty discussion assisted in allowing her program to
develop its curriculum emphasis on EBP. In multiple meetings, the faculty discussed the
anticipated goals and outcomes of integrating EBP concepts. She explained that,
When this whole push first started coming, that was one of the things that
(program director) said is that, "we '11 just try to kind of highlight and
sprinkle it throughout our classes. " And I said, "We are not going to have
any consistency if we do that, because I could talk about some things and
you could expect that they know certain things that I might not have talked
about. So why don't we get all on the same page, " which is why we
developed this whole (curricular) plan.
Concept Implementation
Most instructors commented that the elements of EBP must be multi-faceted;
evident in course teaching, administration, clinical instructor interaction; and adaptable to
best match the individual teaching methods of faculty and staff. Through EBP concept
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implementation within the entire curriculum, students reach the goals of developing
appreciation and understanding of the importance of EBP. Dr. Stevens discussed this
concept most specifically by saying,
I think that it sort of permeates the curriculum in ways where I hope that students,
when they see things in their clinical settings or when they go out (as a
professional), that they have their own rationale for the decisions that they make
and that they critically observe what others have found.
Teaching Strategies
A second theme to emerge from the data was that of the teaching strategies
utilized by the educators. Sub-categories included instructor descriptions of EBP
implementation through class preparation, presentation methods, concept inclusion
objective, and pedagogical philosophies for implementation.
Class Preparation
Athletic training educators expressed individual processes of classroom
preparation. These processes included remaining current with content knowledge in their
specialty teaching areas. For example, Dr. Front, who utilizes an evidence-based
teaching approach, stated,
/ will take what I already have, review it and then I will go and search online to
see if there is anything new, med info gives me updates in my particular topic
areas, and it highlights any new publications that have come out in peer-reviewed
journals. That's kind of an ongoing (process), but when I am teaching a specific
course, for example nutrition, I'll search out to see if there is anything new, for
example, in dosage requirements for carbohydrates, which just changed in the
last year and a half.
Mendelsen discussed his preparation process in terms of combining his clinical
experience with what the literature is saying,
A lot of it for me comes out of preparation for class, use modalities for example. I
would look in, what is the literature, number one, saying about it? Text books are
a little more outdated and recent research literature is even outdated a little bit.

59
But I think you need to take a combination of those ...and staying current in the
clinical setting you are applying actual treatments that you 're teaching about,
and you know what's working and what's not working. I think you need to have a
balance between the two.
Evidence-Based Concept Presentation Methods
Instructors discussed specific methods of presenting evidence-based concepts to
their students. Individual teaching styles, student learning styles, class size, student level
within programs, and institutional culture all influenced how EBP concepts were
incorporated within a course.
At first what I had was a PowerPoint on evidence-based practice. And then what
I found is I never made time for it. So I literally took the slides and embedded
them so there are slides in the ankle PowerPoint and in the knee, in the shoulder.
So what I do over the course of the semester is, there are three goals: the first is
to again, go over what evidence-based practice is, the three parts of the
definition, the research, the clinician, and the patient values. And then we also
talk about what a gold standard is and what clinical prediction rules are. Then
the second part, we talk about specificity and sensitivity, because by that time
we 've gotten into some special tests and stuff like that. I also introduce the
concepts of what a peer-reviewed article is... also what is a research article?
Then the third part of the semester I talk about the anatomy of an article... and we
also talk about what are the clinical outcomes and patient based outcomes. (Dr.
Ellis)
We 've developed a basic lecture, and I hate to use a lecture all of the time...but to
introduce information and then I'll tie in some activities within the lecture, where
they might be applying something or thinking about some questions. So I talk
about what it (EBP) is, what is evidence-based practice? What is it not? It's not
the end all, and I talk to them about that, and I talk about the importance of
clinician experience, and about the basic steps and then where can they do
searches to find information. I kind of lead them that way. (Dr. Lowder)
...put it into modalities class... I took out the inflammatory process because when
we teach modalities we are also teaching therapeutic rehab or therapeutic
exercise and they are discussing it in there. That's why I took the two classes I
usually use for inflammation and the acute inflammatory responses and turned it
into evidence-based practice, which fit much better in my class because of the
projects. (Miser)
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Objectives for Concept Inclusion
A primary subtheme emerged within the teaching discussion as instructors
identified the different levels of EBP concept knowledge and mastery objectives within
their curricula. Instructors utilized the terms know, find, question, evaluate, and
problem-solve when describing the goals of instruction. These words align within the
typical progression of the revised Bloom's Taxonomy, including remembering,
understanding, applying, analyzing, evaluating, to creating (Anderson LW, 2001; Boone,
Boone, & Gartin, 2005; Larkin & Burton, 2008; Su, Osisek, & Starnes, 2005).
Knowledge/Remember
I can expect the students to know what evidence-based medicine is and I can
bring examples and the projects that they do based on that. (Conners)
Understanding
I have incorporated test questions into my exams about everything, so I ask them
to describe evidence-based medicine. I explain to them too that the test questions
are more of an evaluation of, "do you know it? " Finding an article to me is more
about the process. (Dr. Ellis)
So they search that, and learn how to actually critique the literature a little bit
and learn data bases and search the search engines, figure out how to find
information and then ...write up their case report and present it in poster format
using the foundation (NATA Research and Education Foundation) guidelines for
poster. (Dr. Frissel)
Applying
...just finding some information that they can read, tie it into lecture and I think
they have to hear it a number of times. They can 'tjust hear it once and then be
expected to use it. So you have to create some types of learning assignments or
activities for them to be able to apply it, and then use it. (Dr. Lowder)
Evaluating
I think that they see when they get into problem-solving situations, like well, what
information do I need? How do I decide what I am going to do next and then
where is the support for the evidence to help me make some of those decisions,
and applying them in the outcome thing. (Dr. Stevens)
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And then they start to write CATs which are critically appraised topics, and
they 're very quick, very tithe (small) summaries, and then in the senior level now
they 're, they 're asking a clinical question and answering it. So now we 're gonna
get to the end, which is what we really think they should be able to do is if they
have a patient question how do I go to the literature, distill it all, and arrive at an
answer. (Dr. House)
Pedagogy
Another important theme to emerge during coding was that of the need to
emphasize pedagogical strategies in fostering an evidence-based teaching practice rather
than only teaching evidence-based practice. While it is important for the concepts of
EBP to be instructed at the undergraduate level, participants revealed that it also is
important for teachers to utilize methods and teaching techniques that are themselves
evidence-based. Inclusion of pedagogically strong instructional methods that foster
learning outcomes and create valuable educational experiences should be a key
component of a teacher's repertoire (Mensch & Ennis, 2002).
What evidence is out there to support our teaching methods? Whether it's clinical
change, classroom activities, what is the best way to learn something? There are
some real holes in that particular area. (Dr. Stevens)
You have to know your content, but equally important, you have to understand
your students, and where they are coming from and meet them at their level. But
also how do you take that content and instruct it in a way that becomes
meaningful andfor student to be motivated to learn. (Dr. Frissel)
You don 'tjust look at the athletic training evidence, you look at educational
research as well...you look at edpsych and how kids learn and how to motivate
kids and their goals, and you have to look at assessment literature. So, I think we
are selling ourselves short as educators. I learn the most from my education
literature that I read and I combine that with my clinical skills and... that is what
makes me a good teacher. (Dr. Mensou)
It is enough (of a challenge) to get them (instructors) to understand the theory of
teaching, it is very difficult when you don't have a lot of time and this (EBP) is the
route I want to take. If they (clinicians) are not using it in their own clinical
practice it is going to be very difficult for me to convert them to teach students to
think this way in the classroom. (Dr. Frissel)
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Student Activities
Athletic training educators consistently ask, "How do I incorporate evidencebased practice into my courses?" When posed this question, participants discussed
multiple avenues of concept inclusion through activities such as self-discovery, finding
and evaluating literature, and clinical application. Within these courses, several types of
student activities were discussed as leading to accomplishment of evidence-based
learning objectives.
Self-Discovery Activities
For the modalities, what I do there is I have them become an "expert in their
field, " it's sort of the name I give it, but they won't write a paper. They have to
come up with six papers (journal articles) addressing the same topic. They can
be a meta-analysis, systematic reviews, or it couldjust be another assessment or
intervention paper. What they do is take that information and they create a small
presentation that addresses the question. They will use their six papers that they
have, that's their current evidence and we try to keep it within the last five years.
And then we use the text book and they create a lab, I give them a generic
template in which they have to come up with ten definitions andfour general
questions that need to be asked on this lab, something generic, not too application
oriented. And then they have four questions that have to be clinically applicable
andfour situations that they present. After they create the lab, we do the lab in
class, and I direct most of them, so I can make changes to the lab too. (Conners)
They did the tutorial on the Ohio State web site, and another web site that took
them through a tutorial on how to formulate a good clinical question. (Miser)
We have guidedjournals where we say, what did you see (in your clinical
experience) that we talked about in class that was consistent and what did you see
that was inconsistent? How did you reconcile what you saw and what was your
take on that? Try to clarify the confusion that they might have from classroom to
clinical practice ...even in things as simple as communication, talk about what
does the literature say? What is most effective? We know the common sense-ical
things, but what has been proven? (Dr. Mensou)
...come up with a concept map that traces the assessment of something from a
history through the diagnosis and at different points give examples of supporting
evidence. Whether they find a correlation from some little history and an
outcome or whether it is sensitivity and specificity on a clinical exam. (Dr.
Stevens)
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Finding and Evaluating the Literature
...have them find certain types of articles. They have to find a meta-analysis, they
have to find a randomized control trial, they have to search databases, and give a
little paragraph as to how they did that and what was successful about it and
what wasn 't... why was the search not successful and here's how I could make it
better. (Dr. Ellis)
The PEDro Scale there is 11, well really 10 points that you look at, you "yes " or
"no " these and you given them a point and then ok, those papers have scored an
8 or 9 out of 10. Those are solid papers according to the PEDro scale and papers
that get a 2, 3, or 4 they 're not as strong. So we have students do that stuff, but
they don't fully understand it. They don't fully understand blinding, matching,
randomization, but they don't really see the big picture when it comes down to the
statistics. They are grading the papers, but I'm really harping on the level of
evidence, Ifeel like this is a building block. (Conners)
Clinical Practice
They're using it (EBP) with an example patient:.. how are they using it (on said
patient) and actually force them to use evidence-based practice while they are
working on a treatment for their patient. They 're going to be responsible for
finding the evidence that suggests that they should use this treatment or shouldn 't.
You know, something that helps support what they are doing in the clinical
setting. (Dr. Lowder)
What I suggest is to do some kind of assignment... where students have to interact
with their ACIs. So maybe they have to together form a clinical question or
maybe the student has to create a clinical question and then they have to go over
it with their ACI and their ACI is to sign off before they can turn it in for class.
(Dr. Ellis)
Each of the implementation strategies discussed by the instructors demonstrated
their commitments to providing students with opportunities to use evidence-based
practice concepts. It is important for educators to share how they include these EBP
concepts, and the above information should serve as a basic foundation for instructors to
modify to best fit their own program goals.
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Discussion
Introducing evidence-based concepts to students and utilizing evidence-based
teaching strategies appear to be valued by educators who have already adopted EBP as
part of their athletic training curricula. Three themes emerged to establish educational
strategies used by these educators: curricular emphasis, teaching techniques, and student
activities. The identified themes provide a framework for athletic training educators to
develop their own approaches to implementation.
Curricular Emphasis
The curricular approach presented by the participants lent support to the research
engagement model of Martin et al (Martin, Myer, Kreiswirth, & Kahanov, 2009). This
model suggested sequential implementation of research-based knowledge and skills into
education programs. As evidence-based concepts align well with research skills,
curricular inclusion of these concepts would enhance the educational experience and
preparation of our future professionals. As practicing athletic trainers must be able to
create sound clinical questions and evaluate research pertaining to those questions
(Sandrey & Bulger, 2008), educators must begin to embed these concepts within entrylevel preparation. Establishing the goals of implementation, using teaching methods to
foster student learning, and providing specific activities for students to complete will help
to solidify EBP as a component of entry-level curricula.
Objectives for Content Inclusion
The educational objectives associated with the revised Bloom's taxonomy require
understanding of lower levels of learning prior to developing higher level learning
processes (Larkin & Burton, 2008). As EBP entails multiple layers of knowledge adding
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to the steps of an evidence-based inquiry, (including statistical familiarity and
incorporation in the clinical setting), these concepts are well-suited to progressing
evidence-based concepts via the taxonomy within educational curriculum. The learning
objectives discussed by the educators are structured within the taxonomy and support
current nursing assessment methods and clinical teaching that align cognitive processes
and knowledge to achieve diagnostic reasoning (Larkin & Burton, 2008; Su et al., 2005).
Pedagogy
The pedagogical emphasis presented by the participants illustrates the need
discussed by Schellhase for athletic training educators to reference research on effective
teaching methods, which often originates in the broader educational realm (Schellhase,
2008). Proven teaching techniques, such as problem-based learning (Barrell, 1998),
enhance student learning and prepare students for the decision-making requirements
needed as a professional. Beyond specific teaching strategies, educational approaches
must be grounded in student knowledge level and understanding. Instruction must begin
at a point students can grasp and then progress to more complex ideas that require higher
levels of student application and synthesis. (Bain, 2004)
Incorporating Evidence-Based Instruction
Mastery of content knowledge must begin with simple principles and develop to
more advanced skills of evaluation, in accordance with Bloom's taxonomy (Boone et al.,
2005; Larkin & Burton, 2008). Early in instruction, information relating to EBP should
be specific to the processes of evidence-based skills, such as the five steps to conducting,
an inquiry. Classroom activities should encourage student involvement and be relevant
to clinical practice (Cameron et al., 2005). Burns and Foley, for example, discuss a two-
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day freshman nursing seminar that instructs students on how to conduct a database
search, access journal citations using different search strategies, limit search results, and
download full text articles (Burns & Foley, 2005). Following instruction, nursing
students are required to complete these skills on their own. During the subsequent
semester, a full freshman course addresses the following objectives: 1) identifying EBP
characteristics, 2) discussing steps of an evidence-based approach to clinical practice, 3)
defining EBP, 4) comparing traditional EBP approaches to answering clinical questions,
5) identifying barriers to EBP, and 5) identifying effective strategies to using best
evidence in clinical practice. This early implementation of lecture content, supplemented
by assignments, allows nursing students to begin to use and perform evidence-based
inquiries related to clinical practice (Burns & Foley, 2005). Other research (YousefiNooraie et al., 2007) demonstrates that the statistical concepts of reliability, validity,
sensitivity, specificity, likelihood ratios, and numbers needed to treat are not appropriate
content items for beginning stages of evidence-based instruction and that question
formulation, literature searching, and introduction to systematic reviews were concepts
appropriate to early course instruction.
With the layers of EBP knowledge in mind, athletic training educators can
incorporate concepts of the evidence-based process, such as the steps of EBP, searching
for relevant literature, and developing a clinical question, in early courses of their
curriculum (Yousefi-Nooraie et al., 2007). Topics for courses later in educational
curricula might include critical appraisal, diagnostic probabilities, clinical versus
statistical significance, and communicating evidence to others (Yousefi-Nooraie et al.,
2007). At the undergraduate level, implementation of these concepts should help to meet

67

the goals of enhancing critical thinking skills and developing an understanding of clinical
research as provided in the NATA education competencies (Burns & Foley, 2005;
Winterstein & McGuine, 2006).
Teaching strategies focusing on EBP concept implementation should be
developed for all levels of education, from undergraduate to continuing education
(Ciliska, 2006). Our research revealed that select undergraduate athletic training
educators are in fact incorporating EBP concepts into undergraduate courses, though the
methods of instruction have not been evaluated for effectiveness of skill acquisition or
behavior change in students. Educational research on effective methods of teaching EBP
is limited in all health professions and should be further investigated (Ciliska, 2006).
Athletic training educators should be open to adopting evidence-based teaching methods
and evaluating the results with the intent of dissemination to other professionals.
Shifts within Educational Design
Current NATA Educational Competencies (NATA, 2006) require that athletic
training students develop and master related to critical thinking, clinical skill
development, and research. As EBP embodies each of these concepts, structure of
curricula should transition to include EBP with the understanding that it can be achieved
in steps. While most educators interviewed in this study valued full curricular
approaches across all faculty members and years of student enrollment, smaller strides
can be taken to achieve implementation. Our findings support previous medical teaching
models (Wanvarie et al., 2006) which indicate that evidence-based skills should be
merged within existing courses and integrated throughout the curriculum. For athletic
training, these courses could include therapeutic modalities/rehabilitation, evaluation
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courses, and research design, and would be complimented by introduction of basic steps,
terminology, and skills related to EBP. Adjustments to course topics and layout could
open valuable time for presentation of EBP concepts.
Research has documented barriers to implementation of evidence-based practice
in clinical practice and education in professions such as physical therapy (Jette et al.,
2003) and nursing (Brancato, 2006; Cameron et al., 2005; Yousefi-Nooraie et al., 2007;
Ciliska, 2006). These barriers include, though are not limited to, lack of time, knowledge,
access to research materials, confidence in EBP skills, and institutional or employer
support. Potential for these barriers to impede EBP concept implementation exists
within athletic training education due to the nature of the combined didactic and clinical
instructional requirements. Future research reports will include more detailed and
specific presentation of the educational barriers identified by the athletic training
educators featured in this study. In the meantime, instructors wanting to incorporate EBP
within their courses should be proactive in overcoming personal and institutional barriers
related to EBP through continuing education opportunities within the profession.
Limitations
The athletic training educators who participated in this study constitute a specific,
purposive, non-randomized sample that may not represent the full population of
evidence-based instructors, including entry-level master's program educators. The selfreport nature of data also could be a limitation, as it is assumed that all participants were
truthful in their responses. It is recommended that application of the evidence-based
strategies presented be considered by individual athletic training educators for their
compatibility with personal and programmatic teaching philosophies, methods, and
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objectives. Each ATEP should adapt and utilize the results of this study to compliment
their own current pedagogical methods.
Conclusions
Concepts relating to EBP should be instructed to undergraduate students enrolled
in entry-level ATEPs. While a full curricular approach is preferred, small steps can be
made toward incorporation of these topics within already existing courses. Though
evidence-based concepts have yet to be included in NATA Educational Competencies
(NATA, 2006), instructors should be proactive in placing this information within their
didactic curricula, as well as encourage its use during clinical experience. Developing
clinical experience that integrates research components (Winterstein & McGuine, 2006)
will assist in promoting critical thinking, potential research interest, and further
development of the available body of knowledge of our growing clinical practice. As this
concept expands in athletic training, educators should be creative in how they implement
EBP within their programs and share their experiences with the profession. Entry-level
education is an ideal venue for inclusion of EBP concepts such as defining clinical
questions, searching for evidence to enhance decision making, evaluating literature, and
applying findings clinically.
Future research should continue the shift away from, "is EBP an important
concept to teach?" and move toward, "how do we teach EBP?" (Yousefi-Nooraie et al.,
2007). Educators and researchers should evaluate best practices for teaching evidencebased concepts and establish evidence to support these models.. Additional research
should investigate the influence of evidence-based concept instruction on use of EBP as a
practicing clinician and subsequent improvement in patient outcomes.
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Table III.l
Participants' Demographic Information

Participant
Pseudonym
Conners
Dr. Ellis
Dr. Frissel
Dr. Front
Dr. House
Dr. Lowder
Mendelsen
Dr. Mensou
Miser
Dr. Stevens
Westin

Sex

Terminal
Degree

M
F
F
F
F
F
M
F
F
M
F

No
Yes
Yes
Yes
Yes
Yes
No
Yes
No
Yes
No

Years
Teaching
Experience
18
9
18
26
15
11
10
20
10
23
2

Accreditation
Time
12
4
14
13
20
40
14
10
8
20
4
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Table III.2
Protocol of Interview Questions
What sparked your initial interest in EBP?
What makes EBP important to you?
What is your personal process of EBP?
What is your personal approach to intertwining EBP in the classroom setting?
Please discuss the process you utilized to implement EBP concepts into your program.
What barriers did you encounter when implementing EBP concepts into your program?
Please discuss the courses that you have implemented EBP concepts within and any
associated assignments.
How do you evaluate the impact EBP has had/is having on your ATEP?
How do you determine and/or instruct how to apply the evidence with patient outcomes?
What advice do you have for programs that have interest in introducing EBP to their
curriculums but have yet to do so?
What steps do you feel could be taken to broaden the use of EBP in the AT profession?
What does your future vision of EBP and athletic training education include, both within
your own program and nationally?
When beginning an EBP inquiry, what sources do you turn to first, and how do you instill
that process in your students?
What other athletic training education programs and/or specific educators do you know of
that are utilizing EBP in undergraduate education?
What is your response to clinicians that believe EBP is placing too much emphasis on
research and not enough on clinical experience?
Are there any aspects of EBP that I have not specifically asked about that you would like
to discuss?
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Table III.3
Undergraduate Athletic Training Courses that Incorporate Evidence-Based Practice
Concepts

Frequencies
Therapeutic Modalities
Evaluation (upper or lower extremity)
Therapeutic Rehabilitation
Practicum
General Medicine
Research Design
Professional Development
Organization & Administration
Independent EBP Course

6
5
2
2
2
1
1
1
1
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Figure III.l
Conceptual Framework of Overarching Theme and Associated Categories
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Introduction
Health professions have demonstrated a strong commitment to evidence-based
practice (EBP), as it supports the combination of patient values and clinical expertise
with strong research evidence (Kring, 2008; Kronenfeld et al., 2007; Sackett, Rosenberg,
Gray, Haynes, & Richardson, 1996). In athletic training, this commitment has been noted
in recent years through the National Athletic Trainers' Association (NATA) in its efforts
toward continuing education opportunities involving EBP (Hertel, 2005), grant funding
for EBP related research, and formatting of position statements to match the Cochrane
evidence-based grading scale (Kronenfeld et al., 2007). These emphases are important
and essential; however, we also should emulate the EBP frontrunners of medicine
(Petrisor & Bhandari, 2006; Straus et al., 2004; Wanvarie et al., 2006) and nursing
(Burman, Hart, Brown, & Sherard, 2007; Ciliska, 2005; Jack, Roberts, & Wilson, 2003;
Kring, 2008), in designing educational curricula to include evidence-based concepts to
prepare students to act as evidence-based practitioners.
The need for EBP inclusion in athletic training is multi-faceted (Kronenfeld et al.,
2007; Steves & Hootman, 2004). Specific areas of emphasis of EBP reside in improving
patient care (Steves & Hootman, 2004), support for licensure, third-party reimbursement
(Hertel, 2005), access to current evidence-based information, dissemination of knowledge
(Denegar & Hertel, 2002), and the ability to demonstrate cost-effective care (Kronenfeld
et al., 2007). While each of the aforementioned areas is very important to the progression
of athletic training, it is imperative that entry-level programs begin to educate students in
these areas to better prepare them to overcome these professional obstacles in the future.
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Preparation of the entry-level clinician to use EBP should include integration of
the associated concepts into educational programs. Curricula of nursing (Kring, 2008;
Stevens, 2004) and physical therapy (Gwyer, 2004; Portney, 2004; Slavin, 2004) have
begun the transition toward this inclusion via educational competencies. Primarily, these
competencies focus on developing skills in the five areas of EBP: defining a clinical
question, conducting a targeted literature search, critically analyzing the literature,
applying clinical expertise, and evaluating the overall process (Slavin, 2004). Current
NATA Educational Competencies (NATA, 2006) require clinical skill development,
critical thinking, and research, as components of entry-level education curricula. While
these competencies help to develop the athletic training student, they do not specifically
address EBP. The NATA Educational Competencies will be updated and published in
the fall of 2010 and will include an EBP focus (NATA, 2009). Therefore, there is an
immediate need for education within these concepts and the methods by which to
incorporate them into practice. As the NATA, CAATE, and Board of Certification have
formed an alliance to collaborate on issues facing athletic training (Hunt, 2009), their
cohesive support of EBP infusion, as spearheaded by the Executive Committee on
Education (NATA, 2010), is anticipated.
While other health professions have implemented EBP, there have been many
documented barriers to this inclusion in both clinical practice (Brown, Wickline, Ecoff, &
Glaser, 2009; Jette et al., 2003) and didactic realms (Bhandari et al., 2003; Ciliska, 2006;
Melnyk, Fineout-Overholt, Feinstein, Sadler, & Green-Hernandez, 2008; Petrisor &
Bhandari, 2006; Yousefi-Nooraie, Rashidian, Keating, & Schonstein, 2007). These
barriers include, though are not limited to, lack of time (Bhandari et al., 2003; Brown et
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al., 2009; Jette et al., 2003; Melnyk et al., 2008), knowledge (Brown et al., 2009; Petrisor
& Bhandari, 2006; Yousefi-Nooraie et al., 2007), access to research materials (Ciliska,
2006; Melnyk et al., 2008), confidence in EBP skills (Jette et al., 2003), and institutional
or employer support (Bhandari et al., 2003; Brown et al., 2009; Melnyk et al., 2008). The
shared didactic and clinical instructional requirements of athletic training education
create an environment conducive to these barriers. There is a need for athletic training to
move toward implementation of evidence-based concepts in undergraduate education
despite the presence of barriers. By recognizing the need for student EBP concept
mastery, and the potential issues an educator may face when trying to implement these
components, strategies can be developed to overcome these obstacles.
The purpose of this study was to evaluate select entry-level undergraduate athletic
training educators' experiences and use of EBP concepts. The focus of the investigation
was to establish the need for evidence-based practice implementation and the barriers
associated with its inclusion in the educational realm. Due to the subjective and insight
oriented nature of this inquiry, qualitative design best suited the goals of the study
(Patton, 2002).
Methods
Participants
Eleven educators (3 males, 8 females) (Table IV. 1) currently instructing in
CAATE-accredited undergraduate entry-level athletic training education programs
(ATEP) were interviewed regarding their views on the EBP process, barriers to
implementation of associated concepts, and strategies to overcoming these barriers.
Educators were interviewed by one researcher (SM) via telephone during the spring and
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fall 2008 academic semesters. The purposeful sampling method utilized included
snowball/chain sampling in combination with critical case sampling. Snowball sampling
involves recognition of individuals believed to have the most knowledge about the
phenomenon to be studied, in this case use of evidence-based practice, gaining their
views and beliefs regarding the topic, and asking that he or she provide names of others
who they believe to have knowledge in the area (Patton, 2002). Participants were
contacted after their names were provided by other athletic training educators involved
with the study. Educators known to provide instruction solely at the master's level were
excluded from participation. When saturation of data, or redundancy in answers,
occurred, the sampling process ceased. In addition to colleague recommendation,
criterion sampling was used to ensure that participating individuals met two criteria, 1)
current involvement (within the past 12 months) within an undergraduate ATEP and, 2)
utilization of evidence-based concepts within their instructional methods. Utilization of
evidence-based concepts was confirmed with each participant via email invitation and
constituted a "yes" answer to the following question: "Do you currently include
evidence-based practice in athletic training courses?" The small purposeful sample was
targeted to attain the richest information possible regarding the topic of teaching EBP
(Patton, 2002).
Design
The qualitative design best suited for this study was that of emergent design
combined with modified-grounded theory. Flexibility to develop the qualitative inquiry
as the interview process transpired was accomplished through the emergent design
structure (Patton, 2002). Openness to fully examine all paths in which the data and
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questions led during the interviews was permitted with this design; all conversation was
encouraged regardless of deviance from the initial questioning protocol. Meaning,
structure and experiences relating to the topic of EBP implementation were identified
during theory evaluation and explanation (Patton, 2002; Pitney & Parker, 2009).
A semi-structured interview containing open-ended interview questions was
created with the goal of attaining the experiences of athletic training educators regarding
evidence-based practice concepts (Table IV.2). As described in emergent design (Patton,
2002), the researcher encouraged participants to elaborate, define, and/or clarify answers
during the interview, while the flexibility to deviate from set questions was maintained.
Interviews were tape-recorded and transcribed for analysis. The study was approved by
the human subjects committee as an exempt project by the University. To maintain
confidentiality, all participant names in the discussion are pseudonyms.
During interview analysis, the research team identified themes, patterns, and
categories of data with subsequent comparison within and between participants (Patton,
2002). Patterns initially were identified during interview conduction and provided the
basis for theme development during coding. Confirmation, expansion, and subcategorization of the data were performed by the primary researcher (SM) until data
categories were saturated and/or exhausted (Patton, 2002; Pitney & Parker, 2009).
Constant comparison allowed for the confirmation of emerging theories and patterns, thus
establishing the meaning and structure of participants' experiences regarding EBP
(Patton, 2002; Pitney & Parker, 2009).
Trustworthiness of the data was established via triangulation, peer review, and
participant checking (Patton, 2002; Pitney & Parker, 2009). Multi-analyst triangulation
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(Patton, 2002) occurred via evaluation of data by two members of the research team who
analyzed transcriptions and discussed emergent themes. An athletic training educator
with knowledge of qualitative research conducted the peer review (Patton, 2002) by
examining identified themes for consistency and significance. Lastly, participant
checking (Pitney & Parker, 2009) occurred through review of transcript coding results by
select participants for their agreements with identified themes and patterns.
Results
Evaluation of transcribed data revealed themes relating to the need for EBP in
athletic training, perceived barriers to implementation within CAATE-accredited
undergraduate programs, as well as strategies to overcoming barriers. The conceptual
framework of themes and associated categories is located in Figure IV. 1.
Needfor EBP in Athletic Training
During interview conduction, it became evident that educators' expressed a need
for EBP inclusion in athletic training. Initial discussion of this theme stemmed from
educators detailing why they felt undergraduate education should introduce these
concepts.
You are doing your students a tremendous disservice if they don't hear these
terms and understand that this (EBP) is out there... because I think this is not a
fad. I think that this is an actual appropriate transit of trying to look at where the
best way to go for this is. So for other programs, I think you just get it in, you 've
got to start somewhere. -Dr. Stevens
Further needs discussion focused on the categories of desire for respect of the
athletic training profession, use of EBP as a decision making tool, and justification for
third-party reimbursement.
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Respect
Educator's indicated that increasing respect for the profession hinders on the
ability to justify our practice decisions, particularly in comparison to other health
professions.
Well, I think it (EBP) drives health care. If athletic trainers want to be
considered part of the health care team, then we need to adopt those principles in
our everyday work. It's the thing that gets you recognition now in terms of
credibility in healthcare. -House
I really want to see athletic training go far, I want it to be respected as an allied
health profession, to the extent that physical therapist or occupational therapist is
respected and especially with the debates going on about our profession. I think
evidence-based medicine is going to really help to identify who we are and signify
our importance—why we 're needed, why we should be kept around. —Westin
Tools
Educators articulated their perceptions of how EBP can be used as a tool in
clinical decision making and allowing students to ask, "why?" in a structured and
purposeful manner.
It's (EBP) another tool, another piece to our knowledge, so that we can make a
better decision about what to do or what not to do. It is a tool to help you be
more effective. That's kind of how I use it. -Dr. Lowder
So we try to get students to understand that it's not just this esoteric concept
coming down from above, it's really something that you use every day, so why
wouldn 'tyou do it in management of your patients? -House
Personally, I'd like to see it (EBP) just as another tool in the toolbox that
clinicians use, or educators use, in the classroom, you know, a great way to get it
across is to question why. If a student asks a question, instead of answering them
with what you know, tell them to go look. -Westin
Reimbursement
Support toward gaining third-party reimbursement was one of the greatest needs
expressed by educators. They discussed the link between evidence and use of effective
treatment practices, such as these examples from Miser and House, respectively.
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/ think probably showing of treatment efficacies of patient care. I guess bottom
line, why would you do something that doesn 't work? Why would you buy
something that didn 't work? It's going to keep people safe first; it's going to keep
our bottom line down if we are doing more efficient treatment. Ijust think in
general it's going to look better for us (athletic trainers) and I think we will be the
better for it. -Miser
Because one of the big drivers in health care of evidence-based practice is
insurance companies. Because they 're tired of paying for stuff that doesn't
work...maybe in the fee for service world, maybe we 're probably seeing more
there. You 're not going to see it in athletic training because why wouldn 't I do a
contrast bath when I'm going to follow it up with three other things? —House

Other educators spoke of concern reflecting both respect and reimbursement, and
how they must progress together.
Even with third party reimbursement, evidence is really going to play a role, the
only way to prove who we (athletic trainers) are and what we do is by evidence,
and without the evidence, we 're not going to go anywhere. -Westin
Lastly, Frissel discussed how other health professions are accountable to outside
sources to justify their clinical practices.
I think physical therapists do it all the time... They have to answer to somebody.
They have to answer to the public. They have to answer to insurance companies.
They have to answer to physicians. Because that patient is supposed to get better
in eight periods that you see them by whatever means, range of motion, pain,
inflammation, gait patterns, whatever it may be, and if they don't, you have
someone to answer to. But we (athletic trainers) don't. We are not held
accountable to outside stakeholders. -Frissel

Barriers to Implementation
A second theme conveyed by educators was that of the perceived barriers to
curricular implementation. Sub-categories within this theme included time available,
knowledge, role strain, and gaps between the clinical and educational realms. Educators
also discussed the courses in which they chose to implement EBP concepts (Table IV.3).
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Time
Time available in courses
(an article gave)... some examples of some things to do in classes which was a
little overwhelming, in my opinion. I can't implement all that in my class, it 'sjust
too much. Again, you 've got to keep a balance between making sure that the
students know how to do the evals and know the basics. -Dr. Ellis
The only barrier I see is if there is any needfor greater emphasis than we are
currently doing (in our courses). For example, in the research class, to do what I
know could be done better, and really discuss evidence-based practice to the
depth I need, I would have to change the course entirely and this is the only
research class they really get. So, I am forced to put a lot of things in, in a very
short period of time. -Dr. Front
I think the other barrier for me was just figuring out where to put it in class. I
had my own little evidence-based medicine PowerPoint and I never found time, so
Ijust inserted right into the other PowerPoint, because otherwise I would have
blown it off. -Dr. Ellis
Time available to instructors
...to find the time to understand not only the concepts, like specificity and
sensitivity, likelihood ratios, what the evidence-based medicine and the five steps
of it are, and understand what it is and what it isn 't. So a lot of it was just time to
have to read all of the information and digest it.—Dr. Ellis
I think time becomes a barrier. Even though we are division three, we 're quite
stressful with sports (and teaching). I think that time is, because it does take time
to develop the student, to teach them these five steps, to make sure they are doing
them adequately. -Frissel
Knowledge
A second significant barrier to implementation of EBP is evident in educators'
discussions of knowledge relating to EBP. Instructors detailed concern for whether
educators truly know what EBP is, how to attain knowledge, barriers to mastering
knowledge, and ultimately how to convey EBP knowledge upon students. An initial
category within the knowledge theme addressed the misconceptions of what EBP is and
what it is not. As Dr. Ellis articulated,
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/ think there is a lot of misconception out there on what it is. You have to ask a
clinical question and you have to figure out how answer it. I think the biggest
misconception I had about evidence-based practice in the beginning, before I
read very much, was that if you research the topic and read up on it, that was
evidence-based practice. And really that's not truly evidence-based practice.
This is just reading up on the literature. -Dr. Ellis
Additional emphasis was placed on identifying beneficial sources for obtaining
evidence-based knowledge.
The other thing that we found is that there are some online modules which teach
evidence-based a little bit, but you know it all depends on what the module
teaches. You know some of them just teach the concept of it. There is one out at
BU (Boston University) that teaches actual, you write a clinical question and it
evaluates your clinical question for you which is really good. But you know that
is only one of the five steps. And it's hard to teach all that in a forty-five minute
session at the convention, in a lecture format.—Dr. Ellis
Elaborating further on how to become comfortable with this knowledge during
student interaction also elicited the importance of continued inclusion of EBP concepts in
course work.
For me, the biggest barrier was learning all the information and being
comfortable talking about it to the students. This was not taught in my undergrad.
This was not taught in my gradprogram, so I am kind of learning as I go. Some of
the barriers were just being afraid to talk about it to the students, because I would
get confused and then I would not look like I know what I'm talking about. But
what Ifound was the more I talk about it, the better obviously I get at it. -Dr.
Ellis
Lastly within this theme, educators' emphasized the need for faculty to
understand their knowledge shortcomings, while identifying the difficulty that can be
associated with student mastery of evidence-based concepts.
/ think if you don't know the literature that could also be it (a barrier). I mean, if
you don't keep up with what's out there, I think that could be very threatening.
Because a student is going to be inquisitive and I think that self-efficacy is very
important in that as well. If the faculty member doesn 't want to be challenged, in
a positive way challenged, or can have the confidence to say, "you know, I don't
know that. I've got to take it to the next step too and I will get back to you on
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that. " I think young faculty members struggle with that, those of use that have
been here for a while probably have a little easier time doing that.—Dr. Mensou
I think it is hard to get kids into the literature. I think it is critical that we do.
You know in younger, when they are just trying to learn the parts, they are more
worried about the "how-to, " instead of the science behind it. Sometimes
cramming the science down their throat makes them not like it. -Dr. Mensou
The other barrier is student understanding, and it's really not their fault. It's the
concept, it's hard to grasp for some of them. Even after I've explained it and they
have seen it and we 've talked about it, they still don't quite get it. Maybe they
understand it, but they don't get it. -Dr. Ellis
Role Strain
Additional barriers to evidence-based concept implementation were manifested in
the role strain illustrated by educators. Many educators wear multiple hats in their
academic positions, thus leading to difficulty in devoting appropriate time to such
concepts.
I have to keep my assignments to a minimum because if I give too many
assignments I'll get bogged down and can't focus on my research. So if you are
at a teaching institution, where that is valued... and you don't have any research
responsibilities, then you could do a lot of things with the students and spend
more time doing assignments. -Dr. Ellis
I think that the typical things, time constraints, volume of patient loads... are
holding true that athletic training as profession is just as it is with the other allied
health professions. I think that folks in our profession that know how to do it
(EBP), search it. -Dr. Front
...a lot of faculty don't incorporate it because it's easier to just use the
prefabricated Power Points that come with the book, because that is more time
efficient. And when you are being pulled clinically, and pulled academically, and
pulled administratively, sometimes you have just go to get it done and you know, I
think those issues might also impact the depth that it(EBP) is used. -Dr. Mensou
Clinical to Educational Gap
The final category within the barriers theme emerged as the perceived gap
between what is taught in the classroom and what is being performed in athletic training
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facilities. Educators portrayed this gap as a barrier that must have compromise from the
academic and clinical supervisor standpoints.
/ think sometimes we get results, especially in academics and we get a little
overzealous and say, "well of course this is best. Why or en't we doing it in the
athletic training room? " I think as educators we have to do a better job of not
only educating our students, but educating the clinical instructors. -Mendelsen
It's pretty hard to go in andjust all of a sudden decide, "hey, guess what. The
thing you have been doing, there is no evidence for that. " It's a callus hit...you
don't want to put practitioners on the spot. -Dr. Stevens
As an educator in a program, I can start at the ground level and get those people,
the clinical instructors that I am working with, and encourage them to use it
(EBP) more. And if I do that by giving the students assignments, where they are
utilizing it in the clinical with their ACIs and CIs, then maybe they '11 start to use it
more, you know the clinical instructors themselves. -Dr. Lowder
...if I'm doing a literature review for a modalities class, I should be sharing that
with our CIs as well as our students, in trying to make our clinical educators
better in understanding...why they do what they do. —Mendelsen
Educators also explained that clinicians should be open to new information,
particularly when acting with students.
...the clinical part and the research have to come together (in educating
students). And sometimes the clinical part has to take down some of their old
thoughts and come to a new way of thinking and saying, "this really is better. "
And we really need to do this regardless of how comfortable we feel with it. Mendelsen
I think we all need to be current too, along with our assessment skills and rehab
skills etc, I think we all need to be responsible as clinicians for being current. I
think that individual responsibility is probably the biggest inhibitor (to use of
EBP).-Miser
Strategies for EBP Implementation
Educators echoed a common theme of recommended strategies for use toward
programmatic implementation of EBP concepts. These strategies included identifying a
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starting point for the individual educator and program, while establishing a foundational
approach from the full ATEP faculty.
Beginning Recommendations
While educators agreed that a starting point must be established for EBP
inclusion, the initiation point was vastly different. For example, Mendelsen
recommended that the process begin with the individual educator through conversations
relating to concept implementation,
...discussion with other educators as well as clinicians...As instructors, we have
to keep learning through discussion with, and part of that has to be discussion
with other educators as well as clinicians (on how to start). I would encourage
them to begin the research process on their own. And looking at what is the best
practice and how do they go about implementing that... If they are not looking at
any literature or attending workshops on evidence-based practice on a certain
topic that they are instructing or something, I would encourage them to start it as
soon as possible. —Mendelsen
In contrast, Dr. Front discussed that programs may not choose to implement EBP
concepts until it is a requirement from CAATE or for the Board of Certification (BOC).
Soto getthem (ATEPs) toputit (EBP) in, I think it would have to be presented in
such a way, 1) that it was required, and 2) that if they don't their (students) can't
sit for the BOC exam. -Dr. Front
Additionally, providing programming with the methods and skills needed to
provide transition toward inclusion of these concepts was emphasized.
...what folks pay for when they come to (continuing) education is basically, "what
can I walk out of here and dump in my program ASAP? " We 've got to give people
things that they can use. It's a gratification just like our students.—Dr. Front
Probably about two years ago —maybe even three, when we sat down for our
approved clinical instructor training, we sat down as a group, as this was really
emerging in the discussions in athletic training, and said, "ok, what can we do in
our program to make this more visible to our students and more evident versus us
just talking about it or saying, 'oh yeah I'm going to do that' from a clinician
standpoint? " And we just kind of all decided to take our own direction based on
our course content with that, and so I think there has been much more delving
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into the research, addressing it from a clinical standpoint when we are with the
athletic training students in like a teachable moment setting in the athletic
training room. I think it has been both formal and informal in many ways, but I
thinkformalized through an ACI meeting and through our specific courses that
we are teaching.—Miser
They (instructors) should read the orange Sackett book before they even start.
They should read that little orange book before they even begin, because that was
one of the mistakes that I made was that I didn 't read that book and I had a real
misconception about what it was... advise them to read the book first and then sit
down, develop a sequence and work backwards.—Dr. Ellis
We, they, are not (implementing EBP) because they don't know it. I think we need
to hold more workshops for people to first understand what it is, because I don't
think I can do it unless I understand it. I think you first need progressive
workshops. 1. What is evidence based practice? What is evidence based
medicine? Understanding it and maybe giving us assignments to do itjust like you
do a student and let us walk through the process as a student would. 2. And then
let's talk about now integrating into your teaching. I am a believer that unless
you have done it, and can understand it, and not everybody has to do it, I am just
a kinesthetic learner, that then; it's hard to teach it if you haven't done it or
understand it. And a lot of people think they are already doing it. -Dr. Mensou
Faculty Approaches
Educators also provided examples of how faculty within their own programs
approached implementation of evidence-based concepts within curricula.
We did a week long course and hammered a lot of implications of where evidence
is and what does it mean, really defining it. But then (the course instructor)
harped on how are we pumping into our education system and why? And are we
making it a practice that is useful for our students so that it is benefiting the
profession. —Conners
What are your goals? What do you want your students to know? If we want them
(students) to know this (EBP concept), what do they need to know first? What do
they need to know second and don't give them too much information because, you
know every program is different I am sure. You can't overwhelm them. -Dr. Ellis
The program director (said) that this (EBP) was something we should be doing
and that there is evidence to help support what we are doing in a clinical setting;
we really started using that more in class. Then we tried to get people to use it
more in the clinic. And I was both, I was in the athletic training room and I was
also in the teaching. So, I really learned from some of those colleagues, that this
is very important and why. So, we would have discussion, we would have like
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little House bag lunches where we were talking about is this really effective for
this type of an injury? It was kind of our EBP moment when we talked. It was
like a little half hour discussion we would have with clinical andfaculty staff
together. —Dr. Lowder
We 've recently been talking, the program and myself (clinical coordinator), about
how we can implement it more in the clinical setting. What we 'd like to do is
implement an assignment where they're using it with an example patient ...how
are they using it (EBP) and actually force them to use evidence-based practice
while they are working on a treatment for their patient. —Dr. Lowder
Discussion
Preparing athletic training students for use of EBP as professionals appears to be
valued by entry-level educators. Broadening the recognized need for implementation of
evidence-based concepts is essential to initial development of EBP concepts in ATEPs,
but barriers and associated manners to overcome these barriers must be cultivated as well.
Needfor EBP in Athletic Training
The profession of athletic training is facing true issues in the form establishing
third-party reimbursement (Hertel, 2005) and increasing respect as clinicians. Each of
these issues has a strong link to enhanced training in evidence-based practice (Hertel,
2005). Establishing evidence that demonstrates the effectiveness of clinical interventions
delivered by athletic trainers will provide strong support toward attainment of
reimbursement. Accountability for this evidence has been limited in athletic training,
while other professions, such as physical therapy (Gwyer, 2004), have moved toward
significant implementation via educational reform, clinical application, and continuing
education. As educators, we must introduce athletic training students to evidence-based
concepts (Steves & Hootman, 2004) in order to prepare them to play an active role in
future reimbursement discussions. If our students do not learn EBP while in entry-level
preparation, where will they learn it? If we rely on NATA Post-Professional Programs to
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implement, then we will only be communicating with a small percentage of the future
professionals. All educators should provide students with the tools to use EBP in order to
make sound clinical decisions, interpret clinical significance of research, and foster an
inquisitive nature for new research (Hertel, 2005; Steves & Hootman, 2004). However, it
is imperative that we begin this process early within the educational training of our
athletic training students.
Strategies to Overcome Barriers to EBP Implementation
Health professions are acutely aware of the barriers to fostering an evidencebased approach to education and clinical practice (Brown et al., 2009; Gerrish & Clayton,
2004; Granger, 2008; Jette et al., 2003; Maher, Sherrington, Elkins, Herbert, & Moseley,
2004). Entities responsible for guiding educational preparation and professional
development of athletic trainers, such as the NAT A, should work toward establishing
EBP as a necessary component of athletic training preparation.
Time and Role Strain
Athletic training educators identified time as a major barrier to implementation of
EBP concepts. Most specifically, educators felt that there was not enough time in already
competency filled courses to fit EBP material, nor did they have enough personal time to
investigate and master EBP content. As a new field of competencies is introduced to
athletic training education programs, former competencies should be evaluated for their
relevance and support of evidence-based concepts. If a competency references a set of
skills or knowledge that is not supported in literature, the nature of inclusion of such a
competency should be evaluated. As educational items are evaluated and potentially
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removed, small portions of courses should become available for implementation of EBP
items.
Athletic training educational faculty face many challenges as they try to fulfill
their roles in .teaching, administration, service, research (Perrin, 2007), and clinical
responsibilities. These roles in and of themselves require time; requiring educators to
take emphasis away from one of these areas to obtain new knowledge and teaching
strategies could be perceived as unrealistic by some educators. In order to combat these
barriers, administrative support (both within collegiate institutions and national
organizations), facilitation of concept mastery through workshops and tutorials, and
establishment of a culture that is receptive (Gerrish & Clayton, 2004) to the changing
paradigm of athletic training education will help to decrease the time and role restraints
on educators.
Knowledge
Ensuring that current educators have the skills to incorporate EBP concepts into
classroom teaching is a barrier to ATEPs. An ideal mechanism to EBP knowledge
attainment could be through a full faculty approach. Faculty should display a
commitment to the evidence-based process as more than just utilization of research, but
rather as combining research with consideration for patient values (Ciliska, 2005).
Enhancement of this mindset can be achieved through faculty development opportunities
(Ciliska, 2006). Institutions may select to send faculty off-campus for skill development
sessions, or they may choose to have outside experts travel to campus for training
sessions (Ciliska, 2005). Regardless of the route chosen, it is important to create a core
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of faculty who possess the interest, skills, and authority to maintain an evidence-based
curriculum (Ciliska, 2005).
Additionally, faculty development opportunities need to be made available in an
appropriate format (Ciliska, 2006) to encourage educators to develop areas of knowledge
that they may be lacking. The influential bodies of athletic training, including the NATA
and the Executive Council on Education, are actively working toward providing
resources to infuse EBP in the near future. Possible formats for such materials include
internet based tutorials and expanded publication of evidence related topics. Initially,
these modes of instruction should focus on foundational concepts of EBP including
formation of a clinical question and searching for relevant literature (Manspeaker, 2010).
As knowledge increases, more application-based concepts of diagnostic probabilities and
clinical significance should be addressed (Manspeaker, 2010). Combined with the
release of the next set of NATA Competencies (Fall 2010), these educational modules
should contain quality content that can be easily understood in a timely manner. Once
educators have mastered content, an examination of effective ways to teach these
concepts to students then can be evaluated.
Athletic training educators and researchers (Casa, 2005; Steves & Hootman,
2004) recommend that evidence-based concepts become a component of entry-level
student knowledge. Casa, for example, recommends that educators approach, "every
course.. .with honest assessments of the actual evidence to support the topics being
covering... (these concepts can be) embedded within assessment, rehabilitation,
modalities, administration, counseling, etc." (Casa, 2005). Implementation of student
activities and assignments that engage learners to search, retrieve, appraise, present, and
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critically analyze (Bums & Foley, 2005; Manspeaker, 2010) will allow students to
develop an understanding of EBP. Furthermore, in keeping with educational progress,
students should be encouraged to develop an inquiry based mindset, so that in the future
they may contribute to the scientific nature of athletic training practice through research
conduction and publication (Turocy, 2002).
Clinical to Educational Gap
Educators spoke of the gap between the didactic and clinical realms of a student's
educational experience as a barrier to implementation of EBP. These thoughts are
reflective of recent publications (Hertel, 2005; Sauers, 2008) discussing the establishment
of balance between scholarly and clinical activity. Scholarly activity, while of particular
importance toward the advancement of evidence in athletic training, must be conducted
and presented in manners that are usable and logical to clinicians. For example, scholars
could supply more focus to outcomes based research involving randomized control trials
that are linked to the questions that clinicians have. Additionally, educators could present
information to clinicians in an appropriate manner that demonstrates value for clinician
knowledge, while providing education outside the typical student classroom setting in
effort to further incorporate approved clinical instructors into the educational process of
EBP. In exchange, clinicians should be open to furthering their knowledge through
evidence supporting their practice decisions (Denegar & Hertel, 2002). Clinicians may
also benefit from more outcome-based research and randomized-control trials linked to
the questions clinicians have. To further solidify this connection within the athletic
training profession, journals should begin to transition toward inclusion of levels of
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evidence for articles and clinical bottom lines, while textbooks can expand on recent
trends to include sensitivity, specificity, and likelihood ratios.
Limitations
The participants of this study represent a purposeful, non-randomized sample of
athletic training educators who may not be representative of the full population of
instructors utilizing evidence-based concepts. The perception-oriented nature of the data
also could be a limitation, as it is assumed that all participants were truthful in their
responses. While the responses to this inquiry were variable in content, the value of such
responses toward understanding EBP through select educators' eyes is important to
progressing toward concept implementation. Other educators should review their own
program content, assess relevant barriers, and design a plan for overcoming these barriers
for the betterment of their students and the profession.
Conclusion
Athletic training education needs to include evidence-based practice concepts in
order to prepare our clinicians for the current and future health care environment.
Creating curricular modifications that effectively integrate EBP concepts should begin by
assessment of current educational designs. Educators should review program content and
competency distribution, assess relevant barriers, and design a plan for overcoming these
barriers for the betterment of themselves as educators, their students, and the future
practice of athletic training. As today's students are tomorrow's clinicians, we need to
include EBP concepts in entry-level education to promote critical thinking, inspire
potential research interest, and further develop the available body of knowledge in our
growing clinical practice.
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Table IV.l
Participants' Demograi

ic Information

Role in ATEP
Years
Teaching
Experience
Clinical Coordinator
Conners
M
No
18^
Clinical Coordinator
Yes
9_
Dr. Ellis
F_
Program Director
Yes
18^
Dr. Frissel
F_
Yes
26
Program Director
Dr. Front
F_
No
15^
Program Director
House
F_
Yes
n_
Clinical Coordinator
Dr. Lowder
F_
No
10^
Program Director
Mendelsen
M
Yes
20
Program Director
Dr. Mensou
F_
Instructor/Asst ATC
• No
10
Miser
F_
Program Director
Yes
23
Dr. Stevens
M
Instructor
No
2
Westin
F
Prefix "Dr." in results indicates earning of a terminal degree.
Participant
Pseudonym

Sex

Terminal
Degree
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Table IV.2
Protocol of Interview Questions
What sparked your initial interest in EBP?
What makes EBP important to you?
What is your personal process of EBP?
What is your personal approach to intertwining EBP in the classroom setting?
Please discuss the process you utilized to implement EBP concepts into your program.
What barriers did you encounter when implementing EBP concepts into your program?
Please discuss the courses that you have implemented EBP concepts within and any
associated assignments.
How do you evaluate the impact EBP has had/is having on your ATEP?
How do you determine and/or instruct how to apply the evidence with patient outcomes?
What advice do you have for programs that have interest in introducing EBP to their
curriculums but have yet to do so?
What steps do you feel could be taken to broaden the use of EBP in the AT profession?
What does your future vision of EBP and athletic training education include, both within
your own program and nationally?
When beginning an EBP inquiry, what sources do you turn to first, and how do you instill
that process in your students?
What other athletic training education programs and/or specific educators do you know of
that are utilizing EBP in undergraduate education?
What is your response to clinicians that believe EBP is placing too much emphasis on
research and not enough on clinical experience?
Are there any aspects of EBP that I have not specifically asked about that you would like
to discuss?
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Table IV.3
Undergraduate Athletic Training Courses that Incorporate Evidence-Based Practice
Concepts
Frequencies
Therapeutic Modalities
Evaluation (upper or lower extremity)
Therapeutic Rehabilitation
Practicum
General Medicine
Research Design
Professional Development
Organization & Administration
Independent EBP Course

6
5
2
2
2
1
1
1
1

Course

Tools

Third-Party
•— Instructor
Reimbursement

Time

Respect

Need for
EBP

|—
Students'

Attaining
It

|— Having It

Knowledge

Clinical
Responsibilities

• Service

— Research

— Teaching

Role Strain

Barriers to
EBP

T

EBP Concept Implementation
Strategies to
Overcoming
Barriers

Faculty
Approach

Educational
Besmmne
to Clinical L _ RecommGap
endafions

Conceptual Framework of Overarching Theme and Associated Categories

Figure IV.l
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Introduction
While other health professions have published teaching methods and course
content relating to evidence-based practice (EBP) concepts,(Brancato, 2006; D Ciliska,
2006; Dinkevich, Markinson, Ahsan, & Lawrence, 2006; Guyatt, Cook, & Haynes, 2004;
Johnston & Fineout-Overholt, 2006; Petrisor & Bhandari, 2006) such methods are not
evident within athletic training education. Evidence-based practice encourages critical
decision making through consideration of patient values, best available evidence, and
clinician expertise(Sackett, Rosenberg, Gray, Haynes, & Richardson, 1996). The use of
EBP is important in Athletic Training, just as it is in other health professions. To ensure
best clinical practice, athletic trainers should learn the process of conducting EBP inquiry
(Sandrey & Bulger, 2008) and make it part of their practice. Learning the techniques and
understanding the process early in professional preparation will be essential in the
preparation of today's students to integrate evidence into their future clinical practice.
Establishing an expectation that entry-level health practitioners be "evidence
users," in that they can locate, evaluate, and incorporate research from an evidence-based
process into their clinical practices,(Fineout-Overholt & Johnston, 2005) must stem into
athletic training. There has been a recent push toward infusion of EBP within health
education, (Kronenfeld et al., 2007) due to its individualized approach to patient
healthcare (D. Ciliska, 2005; Khan & Coomarasamy, 2006) with the primary goal of
expanding the instruction and use of EBP. Teaching strategies, such as those found in
nursing (Brancato, 2006; Fineout-Overholt & Johnston, 2005; Heye & Stevens, 2009;
Johnston & Fineout-Overholt, 2006) and medicine literature, (Alguire, 1998; Hatala,
Keitz, Wilson, & Guyatt, 2006) are needed to guide athletic training educators in their
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formation of the course content that aligns with the next edition of NATA Competencies
(Fall 2010); this edition will feature EBP-focused items for student mastery (NATA,
2009). These teaching strategies feature instruction of core EBP skills such as clinical
questioning, literature search and appraisal, as well as levels of evidence, (Brancato,
2006; D Ciliska, 2006; Dinkevich et al., 2006; Johnston & Fineout-Overholt, 2006;
Petrisor & Bhandari, 2006) that can be modeled later in athletic training practice.
Health professional curricula have begun integrating EBP concepts through
learning opportunities that enhance evidence-based thinking through models containing
clinical cases, relevant articles, activities requiring critical appraisal, and use of medical
literature (Alguire, 1998; D. Ciliska, 2005; Hatala et al., 2006). While faculty in many
Commission on Accreditation of Athletic Training Education (CAATE) accredited
programs have implemented EBP into their curricula, no models have been published that
are similar to those of other health professional curricula or demonstrate how to include
these EBP concepts in models for future clinical practice.
The purpose of this project was to introduce a teaching strategy, the EvidenceBased Teaching Model (EBTM), to athletic training educators and evaluate outcomes of
instructor and student factors relating to evidence-based concepts prior to and following
its implementation. Specifically, we sought to establish the EBTM as a tool for athletic
training educators' use to increase student knowledge, attitudes, and use of evidencebased practice concepts. This article focuses on instructors' goals for implementation,
perceived ease of use, and outcomes related to the EBTM. Student outcomes will be
presented in a separate publication.

Methods
Participants
Nine educators (2 males, 7 females) (Table V.l) from different CAATEaccredited undergraduate entry-level ATEPs were trained in the EBTM and interviewed
regarding their experiences implementing the model during the Fall 2009 semester. A
stratified purposeful, critical case sampling method was employed to identify educators
who, 1) expressed interest in implementing a new teaching method involving EBP
concepts, 2) matched for course instruction in the areas of therapeutic modalities or
therapeutic rehabilitation, and 3) the research team believed to be responsible to follow
the project through to completion. Of the initial contact list of 25, nine educators, and
their respective students, began the project and completed all associated components.
Participation was not limited by whether instructors were already teaching evidencebased concepts in their curricula. This population of athletic training educators served
best for data collection sources due to the following criteria: the people and activity
focused nature of the inquiry and procedures, (Patton, 2002) their ability to voice
opinions, suggestions, and reflections as educators of a program, and consistent exposure
to athletic training students.
Design
We employed a qualitative program evaluation of the EBTM within the nine
selected Athletic Training Education Programs (ATEPs). Our target population was
comprised of the intended users of the EBTM, ATEP educators, and allowed for specific
focus on the experience related to implementation outcomes of the model by gaining
feedback from those directly involved. This approach permitted collection of aggregate
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data related to the processes and outcomes of the EBTM (Patton, 2002). Additional
purposes of our program evaluation included determining the goals and objectives for
model implementation, and most specifically, the effectiveness of the EBTM (Patton,
2002).
After recruitment via email and telephone, all participants underwent an online
training session for the EBTM during August 2009. See Table V.2 for the contents of the
EBTM. The EBTM was designed to teach core EBP concepts including, 1) defining a
clinical question, 2) searching for evidence, 3) critical appraisal skills, 4) using clinical
expertise, 5) and determining appropriate treatment approaches (Straus, 2005). During
the tutorial, instructors answered review questions to verify understanding of model
content and evidence-based concepts; instructors must have answered 90% of the review
questions correctly in order to continue participation, all educators met these criteria on
the first attempt.
To further ensure instructor understanding of all material, semi-structured
qualitative interviews of modified grounded theory were conducted via telephone by the
primary researcher (SM). Interviews using this qualitative theory allowed for the
meaning and structure of educators' experiences regarding the EBTM to be established
through program evaluation (Patton, 2002; Pitney & Parker, 2009). The pre-interviews
were used to establish educators' goals for use of the EBTM, anticipated outcomes and
barriers to use of the model, as well as to gather demographic information relating to
his/her institution, student population, and course for implementation. See Figure V.l for
the interview protocol.
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During the semester, instructors implemented the EBTM according to the timeline
determined during the pre-interview session, either a two or three-day instructional
approach. The primary researcher was available to the instructor for advice, clarification,
and encouragement via telephone and email throughout the period of implementation.
On two occasions, once prior to EBTM implementation and once within two weeks of its
completion, instructors administered the Evidence-Based Concepts: Knowledge,
Attitudes, and Use (EBCKAU) survey to students. This instrument was created by the
research team to assess students' knowledge, attitudes, and use of evidence-based
concepts presented in the educational intervention. This survey and the students' results
will be presented further in a subsequent publication. Upon completion of EBTM
implementation, the educators participated in a 30-minute post-interview via telephone to
identify the perceived outcomes, barriers, and ease of implementation of the EBTM.
All interviews were coded for recurrent themes and categories that underwent
constant comparison within and between participants (Patton, 2002). Notes taken by the
researcher during interview conduction served as the basis for theme identification. Once
themes were established, data was condensed and sub-categorized to the point of
saturation (Patton, 2002; Pitney & Parker, 2009). Several forms of data review were used
to determine trustworthiness of the data. These methods included peer review,
triangulation, and member-checking (Patton, 2002; Pitney & Parker, 2009). Peer review
(Patton, 2002) was conducted by two athletic training educators with knowledge of
evidence-based practice and qualitative research examined the data for accuracy of
themes. Multi-analyst triangulation (Patton, 2002) was obtained as three members of the
research team analyzed transcriptions and discussed the emerging themes. Lastly, select
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participants were asked to review coded transcriptions for their agreement with themes
and categories (Pitney & Parker, 2009).
Results
Analysis of coded and collapsed data revealed three primary themes relating to
inclusion of the EBTM within undergraduate education. Themes included the overall
need for an EBP presence in education, specific goals for implementation of the EBTM,
and perceptions of the model itself. A framework of identified themes and categories is
provided in Figure V.2.
Needfor EBP Inclusion
An initial theme to emerge was that of the need to implement EBP concepts
within educational aspects of athletic training. Instructors revealed their beliefs that EBP
is a necessary component for the future and longevity of the profession of athletic
training. Additionally, they expressed their views on the presence of EBP concepts
within NATA Competencies and continuing education opportunities.
It's got to be something that we push at the national level, and also education
programs have got to take some responsibility here. And that's why we kind of
push it (within our ATEP) as much as we do. We are educating tomorrow's
leaders, we need to work hard to make sure they understand the importance and
the fact that we can 'tjust go on doing what we 've done forever without some type
of evidence to back it up.—Dr. Cloud
This is what the medical field is doing. We need to be on top of it so that we can
enter the conversation. And if this (EBP process) is working for other
professions, then we need to incorporate it more, because that's how we better
ourselves as a profession. -Dr. Mott
Incorporating it (EBP) into undergraduate athletic training programs, which I
think is one way to look at this, maybe it should be one of the competencies that
are required to teach and students to understand. -Perrott
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The first thing is getting it (EBP) more into the educational system...(educators
have) been trying so hard to figure out what the competencies are, that it almost
takes competencies to get us to do something. -Dr. Mott
Goals for Implementation
A second major theme identified by our EBTM program evaluation emerged
through the instructors' goals for implementation of the model. While answers varied
between instructors, several categories emerged within this topic including, 1) what
instructors' hoped students would gain from the model, 2) desire for interaction between
students and clinical instructors (CIs), 3) benefits to the ATEP, and 4) personal benefits
to the instructor. Subcategories were defined within the student gains category to
specifically illustrate areas in which instructors hoped model implementation might
influence their students. Table V.3 displays the thematic codes and supporting quotes for
this section.
Perceptions of the Evidence-Based Teaching Model
In addition to identifying what instructors hoped to gain from the EBTM,
participants discussed the perceived usefulness and applicability of the model within their
course after its implementation. These topics were presented through concerns, positive
aspects, recommendations for improvement, and intended future use. Figure 3 features
quotes regarding educators' perceptions of the EBTM.
Discussion
Athletic training educators appear to value the EBTM as a tool to implement
evidence-based concepts into curricula. Three primary themes emerged as educators
described the need for EBP inclusion, their goals for implementation of the EBTM, and
their perceived outcomes of the model.

Needfor Implementation
As athletic training heads into the future, it is facing issues related to educational
reform requiring infusion of EBP concepts (NATA, 2009) and third-party reimbursement
(Hertel, 2005). These topics are intricately related (Hertel, 2005), as fee-for-service is a
major influence in health care; the underlying factor of fee-for-service is the ability to
document positive outcomes for care provided. To maximize this opportunity, athletic
trainers must be able to demonstrate that our clinical practice is grounded in evidence and
that we are providing the validated best care for patients. As with any other reform,
infusion of evidence-based practice will not occur quickly. The process must be
cultivated within both the AT education and clinical environments. Educators should
provide students with the skills inherent to EBP in order to foster clinical decision
making, determine clinical relevance of research, (Sandrey & Bulger, 2008) and to
promote new research through inquisition (Hertel, 2005).
Current athletic training practice, as with other health professions, is sometimes
limited by the inaccuracy and irrelevance of out-of-date patient-care resources regarding
patient care (Steves & Hootman, 2004; Straus, 2005). As athletic trainers become more
familiar with the need for EBP, we can foresee a shift in the utilization of valid
preventative, diagnostic, and treatment options for patient care (Straus, 2005).
Nationally, progress toward inclusion of these concepts is evident in the cohesive agenda
of the NATA, CAATE, and Board of Certification, (Hunt, 2009) to infuse EBP in all
aspects of athletic training. In this manner, the EBTM was designed to assist educators
implement these concepts within courses that already exist in curricula.
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Goals for Implementation
An initial sub-category to transpire from the data was instructors' goals for
implementation of the EBTM. They specifically identified goals relating to students,
Student: CI interactions, their athletic training program, as well as items for their own
personal benefit.
Student Goals
The primary goals identified by educators relate to improving students'
knowledge of research and ability to think critically. These goals align with other
researchers' (D. Ciliska, 2005; Schellhase, 2008) who emphasized the importance of
establishing objectives for teaching strategies early in the design process, prior to
implementation, as objectives direct the instructional process. Ciliska (2005), suggested
that successful curricular implementation of EBP begins with defining what the instructor
expects of the student. Recommended evidence-based content objectives for student
mastery typically include 1) establishing a clinical question, (Bilsker D. Goldner, 2004)
2) assessing medical literature, (Bilsker D. Goldner, 2004; Sandrey & Bulger, 2008;
Steves & Hootman, 2004) 3) applying and using the best available information, (Sandrey
& Bulger, 2008) 4) creating an environment for inquisition, (Hertel, 2005; Winterstein &
McGuine, 2006; Yousefi-Nooraie, Rashidian, Keating, & Schonstein, 2007) 5) and
implementing EBP in the clinical realm to establish best practices (Winterstein &
McGuine, 2006). Current NATA Competencies (NATA, 2006) emphasize the need for
student mastery of critical thinking skills and research thus making ATEPs an ideal venue
for introduction of EBP concepts. The 5th edition of NATA Competencies will expand
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on these critical thinking components by including specific requirements dedicated to
EBP (NATA, 2009).
Student: CI Interaction
Clinical education offers a link for students between EBP theories and hands-on
application of patient care (Brancato, 2006). A major stakeholder in the success of this
link is the clinical instructor. Coomarasamy and Khan (Coomarasamy & Khan, 2004)
found that integrating classroom teaching with clinical practice components improved
EBP skills, attitudes, and behaviors of medical students. Educators in our study
expressed interest in having the EBTM assist in cultivating a path for inclusion of EBP
concepts by their clinical instructors. As the EBTM included assignments targeted at
promoting evidence-based discussions between CIs and students regarding patient care, it
seemed appropriate that the educators addressed this point during their interviews. One
of the most interesting aspects of this discussion presented itself during the postinterviews, as most participant answers regarding the outcomes of EBTM
implementation, both positive and negative, directly related to some aspect of the student
and CI discussion assignments. They identified CIs' knowledge of EBP, time, and
student contact as areas in which they noticed differences from the beginning to the end
of EBTM implementation.
As clinical education is part of the requirements of entry-level athletic training
curricula, implementation of EBP concepts should transcend into students' clinical
experiences. The NATA Competencies (NATA, 2006) provide core behaviors that
should be incorporated into education and professional practice. These behaviors include
dissemination of new knowledge and promotion of research, (NATA, 2006) which are

118

both foundational components of the transition toward EBP inclusion. To assist in the
placement of these concepts, athletic trainers who choose to serve as CIs should obtain
knowledge of, and the ability to discuss EBP concepts, in order to maximize their
professional responsibility and properly mentor students. Additionally, CAATE
standards include provisions that ACI training must provide instruction in the areas of
communication, mentoring, and appropriate clinical knowledge (CAATE, 2008). Thus,
ACI training could be an ideal avenue for implementation of EBP concepts to help
strengthen the link between didactic and clinical education (Brancato, 2006). Once CIs
obtain, the knowledge of EBP, it is important that they model the use of these concepts
with students when making clinical decisions (D. Ciliska, 2005).
Programmatic and Personal Goals
Progression of EBP in athletic training depends on the cultivation of evidencebased practitioners who have knowledge in research, clinical experiences, (Raina P,
2004) and the ability to integrate both topics together. Athletic training educators must
infuse these concepts within their courses. Use of the EBTM and establishing objectives
for its implementation aligns with recent recommendations (D. Ciliska, 2005;
Manspeaker & Van Lunen, 2010) that instructors approach EBP infusion in an organized
manner involving establishment of goals, use of specific teaching methods reflecting
those goals, and presence of activities for students to complete beyond the didactic
environment.
Perceptions of the EBTM
To the best of our knowledge, no other evidence-based teaching model exists
within athletic training education. It should be noted that most publicized educational
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models of EBP instruction are focused on individual institutions' findings (Dinkevich et
al., 2006; Thorn, Haugen, Sommers, & Lovett, 2004; Wanvarie et al., 2006). The EBTM,
however, was implemented at nine separate CAATE-accredited institutions representing
five NATA districts and multiple courses. Therefore, the experiences of educators in this
study represent a larger perception of potential model impact than most others found in
educational research.
Overall, the educators valued the contents of the EBTM and intend to use all or
part of the model in future courses. One institution in particular used the EBTM as a
catalyst to create a full course in EBP for the upcoming academic year. This institution
determined, as a faculty, that EBP should become a key foundation of their ATEP, and
realigned content within several of their courses to create an available credit for a selfstanding EBP course. With permission of the primary researcher, this institution is
expanding on components of the EBTM to fulfill the content of this course including
objectives, lecture materials, and student assignments.
The experiences of these educators should be embraced and reflected upon by
other educators as they transition toward inclusion of EBP concepts in their curricula.
Each program should evaluate its own faculty strengths and student learning styles as
they develop plans for curricular implementation of EBP.
Limitations
Our participants comprise a small, non-randomized sample of educators with
varying backgrounds in EBP. While educators were supplied with a tutorial, the contents
of the EBTM, instructions for implementation, and researcher support, the researcher was
not present for the EBTM instructional sessions. Therefore, it can only be assumed that

the implementation protocol was followed. Educators were permitted to add to
instructional content, though they could not remove any pieces from the model or skip
assignments. Disclosure of such changes was detailed to the researcher during postinterviews. Additional assumptions include that instructors gave maximal effort during
tutorial completion and EBTM instruction, provided appropriate instruction to students
during EBCKAU Survey administration, and answered truthfully during interviews.
Conclusion
The EBTM was viewed as successful by AT educators, because it fostered an
inquisitive learning environment, critical thinking, and communication with CIs. As the
5 edition of NATA Competencies is proposed, this model can serve as a foundation for
programs to consider as an implementation strategy, though other approaches do exist.
Further elaboration of the EBP concepts instructed in the model should be included
longitudinally throughout curricula. Utilizing teaching approaches that are valid and
effective will help to enhance student retention of evidence-based practice concepts.
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Table V.2
Contents of the Online Training Tutorial and Instructor Manual
Purpose of the EBTM
Informed consent for the research project as approved by the University
Steps to earning internal review approval from instructors' own institution if required
Steps of conducting an evidence-based inquiry
Evidence-based objectives for potential inclusion on syllabi
PowerPoint for lecture use
Test questions
Recommended articles for class discussions
Class activities for student completion
Rubrics for grading of student activities
Suggested timelines for implementation
Additional lecture content .

127

Figure V.l
Interview Questions Regarding Implementation of the EBTM

Interview 1: Pre-EBTM Implementation

How many years teaching experience do you have?
Which course do you intend to incorporate the EBTM in?
For how many years have you taught this specific course?
How many students are enrolled in this course, and are they all AT majors?
Please discuss your clinical responsibilities, if any.
Please discuss your research responsibilities, if any.
Was EBP part of your undergraduate or graduation education?
Pease briefly describe the admission process and where these students fall within your
ATEP curriculum.
Please discuss the emphasis your program currently places on evidence-based practice.
Please discuss your background in evidence-based practice prior to going through the
online tutorial for the EBTM.
Please discuss your goals for implementation of the EBTM within your course?
What timeline do you intend to use for EBTM implementation?
What specific questions can I answer for you regarding the EBTM?
Why did you select to implement the EBTM?
What concerns do you have regarding implementation of the model?
What impact do you feel the EBTM will have on your student's?
What steps do you feel could be taken to broaden the use of EBP in the AT profession?
Is there anything you would like to discuss that I have not specifically asked about?
Interview 2: Post-EBTM Implementation

Review information from previous interview:
Did you follow the timeline you identified in the pre-interview?
Please discuss how the concerns you presented in the pre-interview played out
during implementation of the model. (Read instructor their answer from preinterview)
Did you utilize any of the objectives provided within the Instructor Manual? If
yes, which specific objectives?
In what ways was the EBTM helpful in meeting the objectives you selected?
Please discuss the aspect(s) of the model you found easiest to implement?
Please discuss the aspect(s) of the model you found most difficult to implement?
What aspects of the model could be improved and what specific suggestions do you have
to accomplish these improvements?
Please discuss your perception of how the student's accepted the model, including
content, activities and discussion.
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Please tell me about the clinical supervisor discussion assignment.
In what ways did this assignment influence student: clinical instructor interaction?
What were your perceptions of this assignment overall?
Please tell me about the larger clinical decision making assignment.
In what ways did this assignment influence student: clinical instructor interaction?
What were your perceptions of this assignment overall?
Please discuss your use of the rubrics provided within the EBTM Instructor Manual.
Please discuss how well the content of the model fit the content of your course?
Was it appropriate to your students' educational level and in what way?
Please discuss how well content of the EBTM matched with the intended
objectives of your syllabus?
In what ways do you feel the model may have influenced your student's perceptions of
the athletic training profession?
Would you continue to use the model after this semester? (all or part)
Would you recommend the model to other educators within your ATEP?
Outside of your ATEP?
Are there other courses you think may fit well with the model and why?
Has your ATEP made any move toward further inclusion of EBP since the beginning of
the semester? If yes, please discuss the process.
Is there anything I have not asked about that you would like to discuss?
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Figure V.2
Conceptual Framework of Themes Relating to the Evidence-Based Teaching Model
Inclusion of
EBTM Concepts
in AT Education
1
Perceptions of
Implementing
the EBTM

I
Goals for
Implementation
1
Student Goals

Student: ACI
Interaction

Programmatic &
Personal

Concerns &
Barriers

Emphasize
Research

Impressions:
Positive &
Negative

Critical
Thinking

Future Use

'— Self-Learning

Post-Interview Perceived Outcome of Implementation

Research Related Goals
We want our students to be aware of the research that is out
I think that was, to me, the biggest success on the entire thing
was,
they really now know how to critique an article and for it to
there and how to read it and how to interpret it. -Grassly
make sense on what they are looking for. —Harryson
I'm hoping that this will help them...to formulate a research
They accomplished the ability to read research a little bit more
question and how to look critically at research.—Dr. Ressler
critically and not just read it and take it as face value. Without a
Hopefully, they '11 be able to recognize that research is always doubt I think that they have learned to construct a research
question using the PICO format.—Dr. Ressler
changing and that you can't base all your opinions strictly off
the book--Dawes
I think that it helped them realize that research doesn 't have to be
a big, scary, formal process.—Dr. Mott

Pre-Interview Goals for Implementation

Results: Goals for Implementation ofEBTM

Table V.3

u>
o

Well, for the first time, promoting it, I thinkjust the whole idea
that they knew that there was something out there that could help
them explain why they were doing what they are doing.—Harryson

They 're a little bit more willing to question things a bit better than
maybe what they would have before, definitely.—Dr. Ressler

Self-Learning
This was a way for the students to give their own input into the
That they can become self-sufficient learners, that they don't
situation
(for patient care), because they did have something else
have to always rely on other people's opinions.—Grassly
that they could look at.—Harryson
My goal is to have the student's think for themselves, to be able
to disseminate the information and hopefully compare that to
anecdotal experience.—Dr. Humphrey

I want them to think critically about what treatments they 're
giving. I want them to really think about that and hopefully will
make them better clinicians for the future.—Perrott

Maybe they can start questioning some of the methods and
techniques that we do (in theATR). You know, why are we
doing that, and is there evidence to support us using that type of
modality or that type of rehab?—Dr. Ressler

Critical Thinking/Decision Making Goals
I would like them to be able to tie it into critical thinking; I
I think it made them think through their process of why they are
think that's the big connection. I want our students to be able
using what modalities. They learned a lot and they understand
to say, "here's a question that I don't know the answer to, how how to use this type of model and how they can apply it in the
can Ifind the answer with good quality research? "—Dr. Cloud future. —Helenga
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I think it was goodfor them to see the range of people and what
they know, and also how maybe they can, in a nice way, kind of
help their CI learn a little bit more.—Grassly

I think anytime you create a conversation between a clinical
instructor and a student, that both people benefit. I think that kind
of assisted in that relationship. —Helenga

Student: CI Interaction
I want them (students) to start educating their CIs a little bit
They really like getting feedback from our clinical instructors, I
too, questioning why they do this, why they do that, and choices think that most of them responded that they felt like that was
they make.—Grossly
valuable to hear what another professional has to say and their
input from that.—Dr. Ressler
Incorporating more of these evidence things in and to get our
CIs more involved with evidence-based practice and getting our The CIs responses weren 't always the best, but in the overall
students to discuss it with them.—Dawes
scheme of things, there were still some good things that came out
of it.—Dr. Ressler
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It (EBP) was something that I didn 't know anything about. So
for me it was more personal. I was more interested in learning
as much as I could about this because it is a buzz word, but I
think it is an important buzz word.—Harryson

I got to learn more about it (EBP), this was a nice way of kind of
reiterating some of the stuff I have read, and it was a nice clear
format.—Dr. Mott

Personal Goals
I could see how it's (the EBTM) done, see if it works better than Giving me some good ideas for the future as far as just my
teaching methods. I don't think I learned anything new from it
some of the other units (of instruction), see if they get it better
other than the PICO stuff.—Dr. Ressler
than some of the other concepts.—Perrott

Programmatic Goals
I know that this (EBP) is a hot topic, and honestly I know that it Now that they (students) know these terminologies, I'm like, "this
is competency stuff, this is stuff they need to be exposed to. " -Dr.
will probably show up on the next set of educational
competencies. So I think this is a great way to get us started in Mott
that direction.—Dr. Ressler
It greatly improved our evidence-based medicine component in
the program. It actually has led to...a new syllabus being
For the last several years, we 've really tried to increase the
developed (for a new course), an evidence-based medicine
amount of evidence-based medicine content...but we haven't
syllabus. So it definitely helped streamline things for us.—Dr.
specifically identified a way to do it.—Dr. Cloud
Cloud
Undergraduate students need to be exposed to this (EBP). I
wanted to teach it in some way, and I think it's (the EBTM)
going to really help me figure out a way to teach it.—Perrott
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I'm curious how students will respond to this (the EBTM) because it is a little bit of a different way of
thinkingfor them. —Dr. Ressler
To be honest with you, I'm not sure when it's going to fit in (to the course). --Dr. Humphrey
My kids like to be as lazy as they possibly can. My concern is that they're going to start growling
about it. —Grassly

/ think this is very user-friendly, I thought it was all very clear, the PowerPoint was good. It's (the
EBTM) just kind of putting it in a more outlined and systematic fashion than maybe people have
looked at before. —Dr. Mott
I think that the PICO portion of it went really well as far as them (students) trying to come up with
their own clinical questions. —Harryson
You (the EBTM creator) provided me with the structure to make sure that it (EBP) was included and
included well, better than the kind of "hit or miss " approach that we 've used in the past. —Dr. Cloud
It fit in really nice with what we are doing in class. It was a nice precursor to ultrasound and things
like that. —Dr. Ressler

* I think it was too advancedfor our students. It's actually their first year in our program. They are
only sophomores, so they are being bombarded with other things and they lack research knowledge. —
Helenga
• It may be a little much for the ACIs to deal with...at institutions that don't have large athletic training
staffs to dedicate the time (to student discussion). —Dr. Humphrey
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/ think it would be best (in) a clinical outcomes course or an advanced capstone course. -Dr.
Humphrey
I could apply it to the evaluation class and rehab would be good. —Perrott
I believe it would fit in the eval and ther ex classes. —Grassly

/ was going to ask you if that were alright if I did that (used it again). And I am not reinventing
something like this. So if you don't mind. —Dr. Mott
I would like to implement it with other things, especially within modalities so that things become
clearer. —Helenga
I plan to use the lecture that teaches them the steps of evidence-based practice and how to form the
clinical question, and definitely the discussion with the clinical instructor. I may use the whole thing.
—Perrott

It's two class periods that you are taking away from other material that you thought you were going to
have to cover this academic semester. —Dr. Humphrey
It wasn 't a burden whatsoever. It did cram me schedule wise a little bit (but) I thought this was a
priority item so it was important to get it in there. —Dr. Cloud

// may be better off later on in the curriculum where they have had some of those other classes
(research design, modalities). —Dr. Humphrey
I think a lot of the examples related to treatment, and I think evidence-based medicine needs to
include diagnostic skills as well. —Dr. Cloud
Unfortunately I hadn 't covered ultrasound at that point (of implementation), which would have
been really helpful because the article (the EBTM suggested) was an ultrasound article. —Dr.
Ressler
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Introduction
Infusion of the knowledge and skills related to evidence-based practice (EBP)
within health-care professional education programs is needed to promote current clinical
practice and quality patient care (Fineout-Overholt, Melnyk, & Schultz, 2005). As a core
component of educational curricula, (Coomarasamy & Khan, 2004; Greiner & Knebel,
2003; Hatala & Guyatt, 2002; Wanvarie et al., 2006) EBP promotes critical thinking
among students through integration of patient values, best available evidence, and
clinician expertise (Straus, 2005). Specific to Athletic Training (AT), these components
of EBP should be taught within educational curricula to provide a more scientific base for
clinical practice (Steves & Hootman, 2004).
A recent movement from the National Athletic Trainers' Association (NATA)
aims to provide necessary resources for clinicians and educators to begin incorporating
EBP into the profession. Implementation of these concepts is necessary as we continue
to seek third-party reimbursement, demonstrate effective athletic training methods,
increase the presence of evidence in our literature, (Denegar & Hertel, 2002) promote
critical thinking, and enhance our reputation within health care (Steves & Hootman,
2004). Students enrolled in Commission on Accreditation of Athletic Training Education
(CAATE) accredited programs should have significant exposure to EBP in these areas, as
they will be future leaders of the AT profession (Casa, 2005; Steves & Hootman, 2004).
Curricula and continuing education opportunities of other health-care professions
have focused on increasing students' abilities to find, analyze, and utilize research
evidence to improve individualized patient care (D. Ciliska, 2005; Fineout-Overholt,
Hofstetter, Shell, & Johnston, 2005; Khan & Coomarasamy, 2006; Kronenfeld et al.,
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2007). To assist in instructing these concepts, specific teaching strategies have been
developed in medicine, (Coomarasamy & Khan, 2004; Hatala & Guyatt, 2002; Wanvarie
et al., 2006) nursing, (Brancato, 2006; Melnyk, Fineout-Overholt, Feinstein, Sadler, &
Green-Hernandez, 2008) occupational therapy, (McCluskey & Lovarini, 2005; Welch &
Dawson, 2006) and physical therapy (Stevenson, Grad, Lewis, & Hay, 2004). These
strategies are typically profession-specific, focus on the process of EBP, and have varied
manners of delivery. To further promote inclusion of EBP, the Committee on the Health
Professions Education Summit (2003) established competencies that health care
practitioners should incorporate into clinical practice including 1) patient-focused care, 2)
interdisciplinary collaboration, 3) use of EBP, 4) improving quality of care, and 5) use of
technology to obtain information (Greiner & Knebel, 2003).
Athletic training has transitioned to align with the above competencies by
including many of these concepts, particularly related to the EBP process, in the next
edition of NATA Competencies which are scheduled for release in the fall of 2010
(NATA, 2009). No teaching strategies specific to athletic training have been published to
assist in accomplishing full implementation of these competencies (Manspeaker & Van
Lunen, 2010a). Therefore, the purpose of this study was to implement an innovative
teaching strategy, the Evidence-Based Teaching Model (EBTM), in select ATEPs to
determine its effectiveness at improving student knowledge, attitudes, and use of EBP
concepts.
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Methods
Study Design
We employed a within subjects study design with pre- and post-intervention
evaluations of students' EBP knowledge, attitudes and intended use. Athletic training
students enrolled in therapeutic modalities or rehabilitation courses at nine CAATEaccredited institutions participated.
Participants
The EBTM was implemented in a stratified purposeful sample of nine CAATEaccredited programs representing five NATA districts (Table VI. 1). Of the 82 students
(33 males, 49 females, average age 20.18 years +/- 1.12) enrolled, all completed the
instructional sessions, while 78 (95%) completed both pre- and post-knowledge portions
of the associated survey, and 68 (83%) completed all aspects of the survey (knowledge,
attitudes, and use). Students were excluded from section analyses if they did not
complete the part of the respective section of the survey. Approval for data collection was
obtained from the human subjects committee at the University where the EBTM was
developed and participating schools when applicable.
Educational Intervention
The EBTM consisted of lecture materials and class assignments over the course of
two class sessions, and guided discussions for students and clinical instructors to have
during clinical experiences. Model materials were developed through consideration of
EBP concepts, reference to teaching literature of nursing and medicine (Dinkevich,
Markinson, Ahsan, & Lawrence, 2006; Straus, 2005; Thorn, Haugen, Sommers, &
Lovett, 2004), as well as qualitative instructor discussion of implementation strategies for

EBP in athletic training (Manspeaker & Van Lunen, 2010a). Through the EBTM,
students received instruction of the EBP process including, 1) defining a clinical
question through use of the PICO format, 2) searching for evidence, 3) critical appraisal
skills, 4) using clinical expertise, 5) and determining appropriate treatment approaches
(Straus, 2005). Three assignments were given to reinforce EBP knowledge and focused
on clinical question formation with CI discussion, article review, and a cumulative
assignment involving a case scenario requiring implementation of the full 5-step EBP
process as related to treatment decisions.
Instructors associated with the courses for implementation were trained in the
EBTM through an online tutorial during August 2009. To demonstrate understanding of
the model, instructors had to answer 80% or more of questions included in the tutorial
correctly; all instructors achieved the target score or higher on the first attempt. They
also participated in a post-tutorial qualitative interview, prior to implementation within
their courses, to further ensure that they understood the content of the EBTM, how to
implement the model, as well as to answer any questions regarding the model. Freedom
to implement the model into a portion of the course that best matched their required
course content was granted to each institution. Instructors were provided with all lecture
materials for course inclusion, a time-line for each class session, assignments for student
completion, and communication access to the primary researcher (SM) if additional
questions arose. Additional information provided to the course instructors as a courtesy,
though not required for their use during the EBTM implementation, included suggested
course objectives related to EBP, questions to include on written examinations, and
rubrics to assist in grading student assignments. Following EBTM implementation, these
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educators also participated in a post-interview related to their perceptions of ease of use
and goal attainment.
Instrumentation
The Evidence Based Concept Knowledge, Attitude and Use (EBKCAU) survey
was developed by the research team and was used to assess changes in student
knowledge, familiarity, confidence, interest, perceived importance, intended use, and
perceived barriers of EBP. Knowledge, attitudes and use relating to the five steps of the
EBP process were assessed through their respective sections of the survey.
Knowledge of EBP concepts, as related to treatment decisions, was addressed
through six multiple choice questions and one fill-in the blank question, for a maximum
knowledge score of seven. Attitudes were assessed through Likert-scale items relating to
familiarity, confidence in use of EBP concepts, student interest and perceived importance
of EBP. Scales included four ordered choices ranging from " 1 , " which indicated "Not at
all," to "4" which indicated "very," for the sections of familiarity, confidence, interest,
and perceived importance. Use of resources were measured through checklists and
ranking of items that students regularly use to conduct EBP such as course notes, peerreviewed articles, previous experience, and discussion with CIs. Open-ended questions
were provided to gain students' perceived barriers and intendedfuture uses of EBP
concepts. Demographics included questions that were aimed to describe the sample and
to determine representation of the population.
The EBCKAU Survey was examined for content validity through blueprint design
and examination by a panel of Athletic Trainers. In a previous pilot study (n=86),
reliability of the EBCKAU survey was determined in a sample of students enrolled in

therapeutic modalities or rehabilitation courses. The knowledge section was analyzed
using Kuder-Richardson (K20) analysis for internal consistency of multiple choice items,
and percent agreement for fill-in the blank. Knowledge multiple choice questions
achieved consistency values per question ranging from .360 to .786, with an overall K20
value of .250. The fill-in question on the knowledge section earned a percent agreement
of 100%, as all students answered this question incorrectly on both administrations.
Cronbach's alpha was calculated for the ordinal data with values for familiarity (a =
.814), confidence in use (a = .813), interest (a = .669), and importance (a = .707), for an
overall attitudes section reliability of satisfactory, at the value of .70 or higher.
Reliability of barriers and intended use were not conducted due to the qualitative nature
of information collected in these sections. Within our study, the EBCKAU survey was
administered as a pre/post-intervention evaluation before the EBTM and within two
weeks of its completion at each participating institution. The average time between
survey administrations was four weeks.
Data Analysis
Data analysis was conducted using SPSS v. 16.0.1 (SPSS Inc. Chicago, IL).
Normality of the data was attained through descriptive statistics of means, standard
deviations, and frequencies. A paired t-test was used to determine differences in
knowledge scores from pre- to post-EBTM implementation. Wilcoxon matched pairs
signed ranks were used to assess differences in familiarity, confidence in use, interest,
and importance of EBP concepts. Pearson product-moment correlations (r) were used to
determine relationships between knowledge change scores and student factors of number
of semesters accepted in an ATEP and GPA, as well as instructor teaching experience.

Spearman's rank correlations (p) were used to detect relationships for familiarity,
confidence in use, interest, and importance with the same student and instructor factors
previously described. Additional categories of barriers and future use were analyzed
qualitatively for themes and patterns of student responses.
Results
Knowledge
Of the 82 students enrolled our study, 78 completed both pre- and post-EBTM
knowledge portions of the EBCKAU survey for a 95% response rate. Before
implementation of the EBTM, students achieved a mean knowledge score of 50%,
showing that they had low knowledge of EBP concepts. Post implementation, the mean
percentage increased to 66%, for a significant increase in overall knowledge (t (78) = 6.39, p < .001, d— .72) with a moderate effect size (Table VI.2). Average overall
knowledge change scores were equivalent to an increase in score by 1 question (SD=2)
with a range of-2 to 5, while 23% of participants increased their score by 3 points or
more.
Student confidence in EBP knowledge also increased significantly from pre- to
post-EBTM implementation (z = -7.04, p < .01). The mean pre-intervention confidence
in EBP knowledge score was 14.06 out of a possible 28. Following EBTM
implementation, the confidence in EBP knowledge score increased to 21.03.
There was no significant relationship between semesters accepted in an ATEP or
GPA and knowledge change scores. Additionally, no correlation was identified between
instructor years of teaching experience and student knowledge change scores.
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Attitudes and Confidence in Use
For the attitudes and confidence in use portions of the EBCKAU, 68 of the 82
enrolled students completed all associated questions for a response rate of 83%. Students
not completing part of scale were omitted from analysis. Significant differences were
found in students' familiarity (z = -6.55, p < .01) and confidence in use (z = -6.37, p <
.01) of EBP following implementation of the EBTM. Familiarity mean pre- and postintervention scores were 12.34 and 16.10, respectively; while confidence in use means
were 12.19 pre- and 15.59 post-EBTM.
Student interest and perceived importance were not significantly influenced as a
result of the EBTM. Additionally, no significant differences were identified for number
of semesters accepted in an ATEP or GPA and familiarity, confidence in use, interest, or
perceived importance of EBP concepts. A negative correlation was identified for
confidence in use of EBP concepts and instructor years of teaching experience (r = -.29, p
< .05). No correlations were found between years of teaching experience and familiarity,
interest, or perceived importance.
Barriers and Use
Several themes emerged through the open-ended questions relating to barriers
and intendedfuture use of EBP resources. Students expressed time, available resources,
relevance of literature to athletic population, CI open-mindedness, and agreement with
class information as barriers. Students identified their intention to use EBP skills and
knowledge in graduate school, if a treatment was not working, with chronic injuries, and
during peer/CI discussions. Students also indicated that they use the following resources
more than two times per week both when studying and determining treatments: course
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notes, discussion with CI, classmate conversation, textbooks, and previous experience.
General web-sites also were provided as a resource students use more than twice per
week when studying, but not when determining patient care.
Discussion
We anticipated that athletic training students would have limited knowledge of
EBP at the beginning of EBTM instruction, with associated low familiarity, confidence,
interest, and perceived importance. Our results suggest that athletic training students
benefited from instruction of EBP through the EBTM, particularly in the areas of
knowledge, familiarity, and confidence in use of EBP. As with other research findings
regarding attitudes toward EBP (Thorn et al., 2004), the EBTM did not appear to increase
students' interest or perceived importance regarding EBP.
Knowledge
Evidence-based practice concepts are relatively new to students within CAATEaccredited programs. As demonstrated on the EBCKAU, initial student knowledge was
50%, or 3.5 questions correct out of a possible 7, which is considered low. Following
implementation of the EBTM, student knowledge increased an average of 1 point to 66%,
or the equivalent to 1 letter grade. While the final knowledge score obtained in our study
is still somewhat low, it is similar to findings of teaching strategies in other professions.
For example, Wanvarie (2006) found that medical residents had an average score of 63%
(out of 30 multiple choice questions) following a full semester course on EBP.
Additionally, Thorn et al (2004) showed increases in knowledge following a two-week
block residency rotation. Burns and Foley (2005) qualitatively reported that freshman
nursing students improved knowledge and skills following a semester course in EBP.

It should be noted that the knowledge portion of the EBCKAU was comprised of
questions relating to the 5-step EBP process thus, representing the introductory concepts
of EBP. Knowledge was evaluated at the lower levels (remembering and understanding)
of the revised Bloom's Taxonomy (Anderson LW, 2001). The EBCKAU survey was not
designed to assess higher levels of learning such as applying and evaluating EBP
(Anderson LW, 2001), nor did we target framing concepts of EBP such as sensitivity,
specificity, or likelihood ratios.
Attitudes and Use
Student interest and perceived importance scale scores were high during the pretest with values of 16.01 and 16.04 respectively, indicating that EBP concepts were
"very" interesting and important to students. As the maximum attainable score on these
scales was a 20, there was a ceiling effect for these section scores. Familiarity and
confidence in use were appropriately low during the pre-test, as it can be assumed that if
students were not familiar with an EBP concept, their confidence in using that concept
would also be low. Students reported greater familiarity and confidence in all aspects of
the EBP process, including forming clinical questions and literature searching skills,
following completion of the EBTM assignments. Similar to our results, Thorn (2004)
found that medical residents' confidence in the skills of clinical questioning through the
PICO format and critical appraisal of literature, were increased after a short block
rotation. Additionally, Wanvarie (2006) demonstrated increased confidence in
formulating clinical questions and appraising literature following longitudinal instruction
within a curriculum.
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Previous studies have identified several barriers to use of the EBP process, in both
the student and practice realms (Bhandari et al., 2003; Brown, Wickline, Ecoff, & Glaser,
2009; D Ciliska, 2006; Jette et al., 2003; Yousefi-Nooraie, Rashidian, Keating, &
Schonstein, 2007). Similar to our findings, these barriers include time, available
resources, relevance of the literature to target population, CI open-mindedness, and
agreement with class information. Identification of these barriers is important to the
transition toward inclusion of EBP concepts. Educators and clinicians should understand
these barriers and identify potential implications on instruction and act proactively to
overcome them. Specific strategies for surmounting these barriers should be embraced
by ATEP faculty through goal setting and alignment with new NATA educational
competency requirements (Manspeaker & Van Lunen, 2010b).
Intended use of EBP concepts beyond educational sessions emerged as a theme
within our study. Most specifically, students identified their intention to use EBP skills
and knowledge in graduate school, if treatment was not working, with chronic injuries,
and during peer/CI discussions. While these findings regarding future use are in
agreement with other investigators (Thorn et al., 2004), most other studies do not
specifically identify subcategories of the overarching theme of intended future use as we
have provided. The addition of open-ended questions to the EBCKAU survey allowed
for students to express their own personal intentions for EBP, rather than trying to make
their thoughts "fit" into more structured-form of questions.
Although EBP teaching strategies are evident in health professions, few
specifically analyze pre/post-quantitative results. Most publications focus on presenting
the strategy itself, and the results are typically qualitative in nature (Brancato, 2006;
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Lusardi, Levangie, & Fein, 2002; Schmidt & Brown, 2007). These studies have focused
on displaying enabling factors for student understanding of EBP, student perspectives on
the teaching strategy, or faculty perceptions of the model. Therefore, our study and the
EBCKAU, is unique in that it assessed multiple aspects of the EBTM that most other
research has not evaluated. Unlike other teaching strategies, the EBTM was implemented
in multiple institutions of varying size and focus from several NATA districts, in courses
that already were in existence, while most other strategies were implemented in
individual programs or workshops. Also, the EBCKAU survey assessed knowledge,
attitudes, use, and barriers through various types of quantitative and qualitative questions,
thus determining a broader scope of influence of the EBTM. Lastly, instructors were
interviewed regarding their experiences in implementing this model in order to establish a
full program evaluation of the EBTM. Results relating to instructor experience are
presented in separate publication.
Limitations
Limitations to our study exist primarily in threats to internal validity. One such
factor includes that of the stratified purposeful sampling method, rather than that of
randomization. An additional concern for the sample entails the self-report nature of the
EBCKAU survey. It is possible that student responses were based upon what they felt
was the "socially desirable" answer to survey questions rather than their true knowledge
or attitudes. The high response rate (95% knowledge, 83% attitudes/use) assists in
increasing the external validity of our study.
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Conclusion
Our EBTM curriculum, based on a two-day interactive didactic lecture format
combined with clinically-integrated activities, seems to be successful in improving
athletic training students' knowledge and confidence. Such EBP teaching structures have
been recommended to maximize knowledge, skills, and attitudes among students (D.
Ciliska, 2005; Khan & Coomarasamy, 2006). A primary aim of the EBTM was to
provide a method for inclusion of EBP concepts in athletic training education that would
promote critical thinking in students (Steves & Hootman, 2004). The EBTM is one
example of an effective mechanism to implement EBP concepts in athletic training
education. As future competencies relate specifically to the skills and knowledge of
EBP, programs should begin to place these concepts into the curriculum, whether it
occurs through this teaching strategy, or other methods.
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Table VI.l
Participant Demographics
Institution

A
B
C
D
E
F
G
H
I

N = 78.

NATA
District

4
4
4
2
9
3
6
6
3

Course of
Implementation

Modalities
Modalities
Modalities
Rehab
Modalities
Modalities
Rehab
Modalities
Modalities

Number of
Students

7
9
12
12
9
6
7
4
12

Instructor
Teaching
Experience

10
5
14
10
3
3
10
5
16

Table VI.2
EBCKA U Survey Scores

Effect
Portion ofEBCKAU

Mean

SD

Size

Knowledge Prea
Knowledge Posta
Knowledge Change

3.49
4.63
1.14

1.28
1.27
1.58

.72

Confidence Knowledge Preb
Confidence Knowledge Postb
Confidence Knowledge
Change

14.06
21.03
7.15

3.33
3.27
3.90

Familiarity Pre0
Familiarity Post0
Familiarity Change

12.34
16.10
3.76

2.94
2.22
3.06

Confidence in Use Pred
Confidence in Use Postd
Confidence in Use Change

12.19
15.59
3.40

2.95
2.05
3.05

Interest Pre6
Interest Post6
Interest Change

15.62
15.60
-.01

2.87
2.70
2.98

Importance Pre*
Importance Postf
Importance Change

16.01
16.24
.22

2.95
2.75
3.32

Knowledge high score = 7
Confidence in knowledge high score = 28
0
Familiarity high score = 20
d
Confidence in use high score = 20
e
Interest high score = 20
f
Importance high score = 20
b
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Chapter VII
Conclusions
Overall, the two projects have bestowed insight as to the needs and presence of
EBP in undergraduate athletic training curricula. In the first project, we identified
perceived needs for EBP in athletic training due to clinical decision making and thirdparty reimbursement. We also found that select educators are in fact incorporating EBP
into curricula via curricular emphasis, teaching strategies, and student assignments.
Additionally, educators described barriers to curricular implementation as time, role
strain, knowledge, and the gap between clinical and educational practices. The second
project determined the Evidence-Based Teaching Model to be a successful mechanism
for implementation of EBP within athletic training education courses. Particularly, we
found that instructors valued the EBTM, its contents, and the promotion of discussion
between students and clinical instructors. Additionally, the EBTM was found to be
effective in increasing student knowledge, confidence in knowledge, familiarity, and
confidence in use of EBP as measured by the Evidence-Based Concepts: Knowledge,
Attitudes, and Use survey.
These projects have demonstrated the need for EBP in athletic training education
while providing methods for implementation within curricula. Based on these findings, it
is evident that EBP can be included within athletic training education through faculty
commitment, program evaluation, and establishing of goals for implementation.
Existing literature related to EBP knowledge, attitudes, use, and teaching
strategies is limited in athletic training. Future research should focus on student retention
of EBP knowledge and skills beyond a single semester. Additionally, more teaching

methods should be evaluated and disseminated to the profession so as to provide a basis
for comparison between techniques. The effectiveness of different methods should be
evaluated between different types of institutions and student populations. Teaching
strategies aimed at different areas of EBP including treatment, diagnostics, and patient
outcomes should also be evaluated. Finally, longitudinal studies should evaluate
outcomes relating to clinician use and patient care following implementation of EBP at
the undergraduate level.
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APPENDIX 1
The Evidence-Based Teaching Model
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The Evidence-Based Teaching Model:
Training Tutorial
Instructor tutorial including concepts relating to evidence-based practice.

Created by
Sarah Manspeaker, MSEd, ATC
Old Dominion University
Human Movement Science Doctoral Program
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Purpose of the EBTM
The evidence-based teaching model (EBTM) was designed to provide instructors with a
module to help in implementing evidence-based practice within their courses. This
module is intended to serve as an introduction to evidence-based practice (EBP) concepts
for athletic training students at the undergraduate level.
During the tutorial, please be sure to navigate to the bottom of each page and click,
"next," to be forwarded to the next page of content.
The purpose of this project is to determine the ease of use of the EBTM by instructors, as
well as to determine the effects of the model on student knowledge, attitudes, and use of
evidence-based practice concepts.
Thank you for your interest and support of this project.
All information obtained throughout the project including demographic information,
interview transcriptions, and student survey results will remain confidential and in the
possession of the researcher. Results of this project may be published, but again will have
no direct link to you as the instructor or your institution.
If you have any questions during participation, please direct them to:
Sarah Manspeaker, MSEd, ATC
Old Dominion University
Doctoral Candidate—Human Movement Science
(410) 845-9149
sarahmanspeaker@gmail.com

This project has been approved by the Old Dominion University Human Subjects
Committee and has been deemed exempt.
Dissertation Chair
Dr. Bonnie Van Lunen
bvanlune@odu.edu
(757)683-3516
Human Subjects Committee Chair
Dr. Edwin Gomez
egomez@odu. edu
(757)683-6309
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The contents of this tutorial include:
—An introduction to evidence-based practice via navigation through the EBTM
—Review questions for each section
Each section of evidence-based practice content will end with a short series of questions
to insure that you have reviewed the material contained within the tutorial. You must
answer 80% of the questions correctly to be able to instruct the model. In the event that
you do not answer 80% correctly on the first try, you will be permitted to take the tutorial
again to reach an 80%. Again, please be certain to click, "next," on every page to
progress through the tutorial.
The instructor manual, which has been provided via email as an attachment, includes:
—An overview of student assignments
—Sample test questions
—Syllabi objectives
—Suggested timelines for course inclusion
—Grading rubrics for assignments

162

Section 1: Developing an Evidence-Based Inquiry
This section will guide you through the steps of evidence-based practice.
A case scenario will be utilized throughout the tutorial, as it will be during model
instruction, to maintain continuity of topics. This tutorial is very similar to the EBTM
itself, so feel free to take notes as you go as to additional comments you would
potentially make during delivery of the model.

Case Scenario
In your experience as an athletic trainer, you have seen many athletes present to the
athletic training room post-lateral ankle sprain. Signs you observe include moderate
effusion over the anterior talofibular ligament and limited range of motion due to
discomfort. You have seen differing results for each patient, and wish to gain more
insight into an effective therapeutic modality treatment for such patients. You believe that
therapeutic ultrasound could be an option for the treatment of such cases. You decide to
embark on an inquiry to help you assess this course of treatment.
Clinical Note: Though you personally may not choose ultrasound as a course of
treatment, this example is good at promoting discussion in comparison with other
modalities, such as electrical stimulation and/or infrared options, as well as serves as a
good base question for a research inquiry. Even if this selection does not match your
personal practice, the inquiry process will assist you in determining the presence or lack
of support for your decision, which is in essence evidence-based practice.
As you are determining the appropriate treatment for you patient, you may ask yourself,
"Why should I use evidence-based practice!"
Most simply, your clinical decisions should be supported. This support should be more
concrete than, "That's what I-was taught." Clearly clinical decisions are influenced by
your professional experience, and what you learned as a student, but it should also be
consistent with current research and clinical practice.
As an example, in the early 1980's it was rare that a torn anterior cruciate ligament was
surgically repaired. Today, it is common practice. ACL reconstruction has been well
documented over the years as to different surgical techniques, rehabilitation programs,
return to play criteria, as well as other facets. And there is still much developing on this
topic as to best practice. Today, if you were to use a rehabilitation protocol from 1992 it
would likely look very different from one published in 2005, and would certainly run the
risk of not being the best treatment plan for your patients. It is necessary to think
critically, beyond the typical tool box, and provide the best, most current care for your
patient.
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To create the most appropriate plan of action, you should...
—Know the goals of the person/population you are working with
—Examine your experience as a clinician and that of others
—Evaluate what treatment options might be warranted
—Determine what evidence you already have to support or oppose your current options
—Determine if your treatment options and experience match to create an effective
treatment
What primary items must be considered in treatment decisions?
Referring back to the ankle sprain case,
?--What are the patient's goals
?~What experience and input do you, the clinician, have regarding this type of injury,
the patient, and available treatment options
?—What evidence do you have to support the treatment options
To answer these questions, it is best to follow the steps of evidence-based practice.
The initial five-step process, as described by Sackett (1996), involves answering a
clinical question by evaluating the combination of patient goals, current literature and
clinical practice trends. The chart below assists the clinician in providing a clear, concise
breakdown of the topics at hand.
Step
1. Clinical question & patient consideration
2. Search the literature
3. Appraise the literature
4. Clinical expertise
5. Patient outcome

Process
Define the problem you wish to investigate
Establish the goals and values of the patient
Search literature to expand knowledge base
relating to clinical question
Determine quality and applicability of what
you fine
Utilize experience and justification of your
own and of colleagues
Combine above resources to determine
plan for patient and assess outcome
potential

The initial step, defining the clinical question, allows you to identify the clinical case and
determine a course of action for the remaining inquiry based upon the patient. After
presentation of the 5 steps of EBP, more time will be spent on how to develop the clinical
question utilizing the PICO format.
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After you have established the clinical question involving the problem and patient details,
you move toward identifying literature sources that will help to support or oppose your
treatment options. These literature sources can include, though are not limited to, journal
articles, text books, case reports, and clinical workshop notes.
Once you have gathered literature references you must determine their clinical value. A
portion of this tutorial will review how to appraise literature to determine its potential
ability to influence your treatment based on reliability and validity.
It is important to include your clinical experience and expertise as a level of evidence.
While professional experience is not as high on the appraisal scale as a randomized
control trial (to be reviewed later), it is in fact a level of evidence, and should, therefore,
weigh into clinical decision making.
The final step in evidence-based practice is to evaluate the process you went through to
achieve your clinical decision particularly in regard to the patient outcome. This
evaluation should include objective measures of outcomes, perhaps including other
clinical measures and patient outcome assessments, rather than relying solely on
subjective information provided from the patient.

Section 1 Review Questions
The first step in the evidence-based practice process is to...
{Choose one}

( ) Search for research literature
( ) Critically appraise the current research
( ) Define a clinical question
( ) Choose a research database
The final step, and underlying reason to utilize evidence-based practice, is to...
{Choose one}

()
()
()
()

Improve patient outcomes
Alleviate time burden on clinicians
Maximize playing time for athletes
Emphasize clinician experience
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Section 2: Developing the Clinical Question
Now that we have established the desire to utilize an evidence-based approach to patient
care, let's begin with the first step, developing the clinical question.
Defining the clinical question allows you to identify specific components related to the
patient and desired outcome that should be evaluated and considered.
PICO
The PICO format is one way to form a clinical question. This process is viewed as a
learning tool to address the needs and values of the patient.
—Patient Characteristics
* Primary problem, disease, other conditions present
*Important characteristics (gender, age, activity level, etc)
—Intervention
*Main intervention(s) you are considering as treatment options
—Comparison
*Main alternative(s) to compare with the intervention
—Outcome
* Short and long-term goals for the patient
*What do you want to accomplish for the patient
The following slides will detail how to create a chart relating to your specific patient
suffering from an ankle sprain.

Formation of a clinical question via the PICO process involves a simple 2 x 4 chart such
as that seen below. You can then fill in the cells to the right with information targeted
toward your patient.
Patient
Intervention
Comparison
Outcome
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Remember for the ankle sprain, our patient has limited ROM due to edema. Therefore,
our patient details would include the information below. Further information such as age,
sport, height, and other medical conditions could be included in this cell. A good rule of
thumb is to include any historical or subjective information that could influence the
outcome of the treatment.
Once the patient details have been established, it is important to determine the primary
treatment you are considering. While these options can vary greatly from one condition
or person to the next, we will continue to use the ultrasound example from the scenario.
To answer our clinical question from a truly evidence-based stand point, we must
compare our primary treatment to at least one other available treatment. From a
therapeutic modalities perspective, we could certainly compare ultrasound to infrared
modalities or electrical stimulation. From a rehabilitation perspective, we could evaluate
a surgical approach in comparison to a conservative course of action. And in research, we
could compare a treatment to no treatment to establish an increased level of control.
The finalized PICO chart could include the anticipated short and long-term outcomes for
the patient. These outcomes should relate to the demographics in the first cell and be
achievable through use of the potential treatment options.
Patient
Intervention
Comparison
Outcome

Ankle sprain, athlete
Ultrasound
None, Electrical stimulation
Primary: Decrease swelling, increase range of motion/tissue
extensibility
Secondary: Return to play

The Clinical Question
It is important to note that each level of the PICO helps to determine the next. For
example, your intervention should be compared to other possible treatments and relate to
potential outcomes for your patient, thus resulting in an effective clinical question.
So for the case of the ankle sprain, the clinical question might be:
In athletes with ankle sprains, is therapeutic ultrasound effective in reducing swelling and
increasing tissue extensibility?
**There are many possibilities for final clinical questions regarding this scenario, this is
just an example. During model instruction students will be asked to create their own
clinical questions. Typically, students are encouraged to word the question in the manner
that seems most appropriate to them, no one specific way is considered correct.
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Section 2 Review Questions
When defining a clinical question using the PICO technique, which factor should you
consider first?
{Choose one}

()
()
()
()

Return to play criteria
Patient goals
Patient age
Clinician experience

Please place the following steps of developing a clinical question in sequential order.
{Rank the following from 1 to 4}

[]
[]
[]
[]

Intervention
Outcome
Patient
Comparison
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Continuing the Case Scenario
We have now defined the clinical question related to the ankle sprain.
By doing so, we have accomplished the first two steps of
the evidence-based practice process.
—Establishing the clinical question to investigate
—Considered the patient's goals and values
What's next?
—Searching and appraising the available literature
Section 3: Searching the Literature
It is important to reference the existing literature related to cases similar to those being
investigated, and to examine treatment options. Several sources should be examined for
potential inclusion.
Factors to consider when beginning evaluation of the literature include:
What sources are you currently using?
—Library Database
Good for general searches, typically have good results
Relatively easy to specify to area of expertise
As an example, the Cochrane database is a well-documented source for health care
research that is typically summarized and interpreted to allow results of high quality
research available as a resource
—Google Scholar
Often relied on by students
Can be good early in search if topic is recent or looking for a specific author
What sources are available?
—Be familiar with what you have on campus or at your clinical setting
How do you search?
—Identify what your priorities are for your search, such as
Population, condition, treatment, or desired outcome
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When beginning a search, it is best to identify the words that will provide you with the
most specific, successful results. Boolean search terms allow you to accomplish this task.
Specificity of your search will narrow your results.
For example, when searching athletic trainer, the following suggestions can be helpful.
The suggestions on the following page will yield very different results.
Boolean Search Suggestions
Athletic trainer finds rows that contain at least one of the two words
—no symbols indicate that the word is optional
+athletics-trainer finds rows that contain both words
— the + sign indicates that the word must be present in every item returned
+athletic-trainer finds rows that contain the word 'athletic' but not 'trainer'
--the - sign indicates that this word does not need to be in every item returned, thus
athletic would need to be in the returned items, but not trainer
Athlet*finds rows that contain words such as athletic, athlete, athleticism
--the * indicates that you wish to finds words or root words
"athletic training" finds rows that contain this exact phrase
--matches only items containing the literal phrase as it was typed

Search Results
Once you have obtained your search results in the appropriate database,
you can narrow down the results returned.
A few options include narrowing by
—year
—abstract availability
—or you can search within those results for other terms
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The following figure demonstrate results of an Ebsco Host search for "thermal
ultrasound" AND "depth" to find articles related to those topics. The narrow search fields
resulted in a very limited rate of return on appropriate articles.
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Section 3 Review Questions

When conducting a literature search, which of the following on-line sources holds the
highest quality content?
{Choose one}

( ) Medline
( ) WebMD
( ) Google Scholar
( ) Cochrane Database
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Section 4: Appraising the Literature
You have collected the literature, how do you appraise it?
Depending upon the level of students and course you are instructing, the amount of
emphasis on this area will vary. For example, a research class may spend a great deal of
time on each of the individual topics. However, a younger class may just need an
introduction to the terminology and things to keep in mind.
Regardless of the nature of your class, the questions on the following page will help
students determine the quality of research.
Focusing on the following four areas should allow you to determine an accurate appraisal
of the literature.
--Is the purpose of the article clear and related to your topic?
Identify clear and specific objectives within
--Are the methods described well?
Are they understandable
Could someone replicate the study easily
--What are the results of the study?
Do the results appear to be valid and applicable to the population evaluated
--Do you believe the results will benefit your patient?
Or do the results lead you away from a specific treatment
**Note** no study will be perfect in all of these areas, but the more they satisfy each
criteria, the stronger the evidence you have gained.

172

Important literature appraisal terminology:
Sample Characteristics/Population
• Does the author describe the participants of the study? Things to look for include
gender, sport, height, weight, criteria for patient inclusion/exclusion.
• Do the subject characteristics match those of your population?
• Would you use a study performed on elderly males to determine a treatment
regimen for adolescent female athletes?
Randomization
• Once the subjects were recruited, did they all stand equal chance of receiving a
treatment? The less rhyme and reason to treatment groups the better. One would
also like to see use of a control group for comparison of the treatment to further
demonstrate effects.
Attrition
• How many people that began the study finished! The higher the number of people
that dropped out, the less you can count on those results. It would also be
beneficial to see the reasons people did not finish the study, such as injury, illness,
time constraints, etc.
Blinding
• Subjects should not know which group they are in (if applicable) nor should they
be aware of the desired outcome. This would introduce bias and possible affect
the outcome of the study. Ideally, the researchers in the study would be blinded as
well.
Reliability
• Can the study methods be replicated, or can the treatment be reproduced! The
more reproducible the procedure, the higher the reliability.
• Example: Having one researcher perform all ultrasound treatments in the same
manner, rather than having 17 researchers performing ultrasound, would increase
study reliability.
Validity
• Did the method selectedfor evaluation measure what it was intended to measure!
The test should match the outcome being evaluated.
• For example, one would not use an x-ray to determine a ligament tear as this
equipment does not evaluate soft tissue effectively.
Benefits to your Patient
• Do you believe the study results would have a positive impact on your patient's
outcome?
• For example, if a study from 1981 evaluated the use of thermal ultrasound on
tissue extensibility in recreational athletes age 40-60, would it be truly applicable
to our patient? While it may contain information worth considering, it would be
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important to gather additional sources of information as well.
Which types of research contain the highest quality of evidence?
The following list is certainly not all-encompassing; many levels exist in between the
types provided.

Randomized Control Trials
These studies typically distribute treatments between subjects to determine effectiveness.
This type of research best accounts for other variables that can influence an outcome and
is generally viewed as the highest level of evidence obtained in the field of medicine. The
Cochrane database features many summaries of randomized control trials.

Independent Laboratory Investigation
This type of research can vary greatly depending on the laboratory. It is possible that a
randomized control trial could be conducted via this form of research institution, such as
in determining the effectiveness of a new drug.
It is important to note that some companies may fund an independent investigation that
will ultimately sway the results in favor of their product in comparison to others, or may
not compare it to anything else at all. It is not always easy to identify if this type of bias
has occurred.
Single-Subject Design
This design involves utilizing one subject (or a very small group of subjects) to serve as
their own control group. Often you will see multiple treatments conducted on one person
over time, with a return to baseline (or no treatment) in between. This design is not
necessarily bad, it simply has limited generalizability. One would need to match the
subject characteristics very carefully to be applicable. Of additional note with this type of
design is that of cross-over effects. It is sometimes difficult to insure that one treatment
has not had an affect or influence on another treatment, thus providing a cross-over
between interventions.
Case-Study
These studies typically describe how one incident or case was handled. Generally an
overview of the condition, treatments utilized, perceived effectiveness by the patient and
the clinician are included. It is important to note that while this is a level of evidence, it is
similar in value to that of clinician experience.

Section 4 Review Questions
Which type of research design is considered to have the highest quality of evidence?
{Choose one}

( ) Case Study
( ) Independent Laboratory Investigation
( ) Single-Subject Design
( ) Randomized Control Trial
Which of the following is NOT an important component of appraising research
literature?
{Choose one}

( ) Reliability
( ) Validity
( ) Grammar
( ) Randomization
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Section 5: Clinical Expertise
You are now armed with the clinical question, patient goals, and research relating to both.
What other information can you gather to assist in your treatment plan?
•

When analyzing your own prior experience, have you seen success with this type
of treatment before?

•

What approaches have colleagues utilized in similar cases, and were they
successful?

•

How did other clinicians determine the approaches they used?

•

It is important to respect your experience, but not rely solely on what you have
always done. Be mindful and reflective in what has worked with your patients.
Keeping the patient in mind at all times while staying up-to-date with current
practice should help decrease reliance on treatments that are ineffective.

Section 5 Review Question
An athletic trainer's personal experience regarding a specific treatment should
primarily be used to...
{Choose one}

()
()
()
()

Develop expertise that can be passed on to students
Guide future clinical practice and decision making
Provide solid evidence in support of the specific treatment
Create standard protocols for use on all patients

Section 6: Evaluating Patient Outcomes
Outcomes
Determining the outcomes of your inquiry will vary between patients. For the case
scenario presented, we identified the desired outcomes as decreased swelling, increased
range of motion/tissue extensibility, with a secondary goal of return to play.
Objective measures including range of motion assessments, soft tissue evaluation, and
functional tests will allow to determine the effectiveness of the treatment and the
evidence-based process utilized. Patient outcome assessments could also be incorporated
to obtain further specific information that can be compared to baseline measures.
This section of the evidence-based practice process has great room for discussion and
application within your courses. Encourage students to develop different clinical
scenarios and questions to promote critical thinking of potential outcomes, and ways to
effectively measure the results.
Section 6 Review Question:
When evaluating the outcome of an evidence-based inquiry, primary concern should
be given to...
{Choose one}

()
()
()
()

Subjective patient feedback
Time to return to activity
Objective measures as related to patient goals
Literature findings
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Overview
Evidence-based practice is an evolving topic within athletic training education and
clinical practice. Current and future clinicians are encouraged to utilize evidence-based
approaches in treating patients to help support treatment decisions and obtain the best
available outcomes.
This tutorial has introduced you to the Evidence-based Teaching Model and provided you
with an overview of the steps of an evidence-based inquiry that you can pass on to your
students. Again, you are encouraged to place your own experience within instruction of
this model and adapt to the conversations created with your students. The assignments
have been generated to promote active learning and will be reviewed in detail in the
Instructor Manual.
In alignment with other health care professions, athletic training educators have listed
time and knowledge as barriers to implementing evidence-based practice concepts within
their instruction. While this model does not remove these barriers, I hope you have found
it to ease them slightly and allow you to move closer toward a more full integration. If
you have suggestions regarding the model at any point during instruction, please do not
hesitate to contact me to discuss these ideas.
Thank you for your support and I look forward to your continued participation.
Sincerely,
Sarah Manspeaker, MSEd, ATC
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APPENDIX 2
The Evidence-Based Concepts: Knowledge, Attitudes, and Use Survey

Evidence Based Practice Concepts: Knowledge, Attitudes, and Use Survey
Informed Consent

By completing this survey, you are agreeing to participate in a research study
through Old Dominion University. The title of the research project is: Implementation of
the Evidence Based Teaching Model in Undergraduate Athletic Training Curriculum.
The purpose of this study is to view the changes in students' knowledge, attitudes, and
use of evidence-based practice concepts following the implementation of an evidencebased teaching model.
By agreeing to participate, advancements in instructional methods, student
knowledge, professional practice, and patient outcomes could be achieved. Your
participation in this study is voluntary. The assessment includes multiple choice
questions, a concept-adoption checklist, attitudes checklist and demographic
questionnaire. Your scores on the assessments will not be considered as part of your
course grade and will only be seen by the researcher. The time to complete this
assessment is approximately 15 minutes. You will be asked to complete the assessment
twice, once now, and once at the completion of the instructional sessions. Please do not
use any educational materials while taking the assessments, though you may review them
as many times as you feel necessary between assessments. Please answer each question
to the best of your ability. Homework assignments will also be given during this study.
Grades will be assigned to this work by your instructor, not the researcher, although the
homework will be analyzed by the researcher for themes. All information contained in
homework assignments will also remain confidential.
The results of this study may be published; however, your name and identity will
be kept confidential and will not be distributed in any way. In order to correctly match
your three assessments, please provide the following Participant ID in the space provided
at the top of the survey: first letter of your first and last name and birth date (ex.
HB031884). In no way will your code be matched to any other information you may
provide for this study. This study has been approved by the Old Dominion University
Human Subjects Committee. Specific questions should be directed to one of the
following people.
Bonnie Van Lunen, PhD, ATC
Email: bvanlune(a>odu.edu
Phone: 757-683-3516

Sarah Manspeaker, MSEd ATC
Email: smanspea@odu.edu
Phone: 410-845-9149
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Evidence-Based Concepts: Assessment of Student Knowledge, Attitudes and Use
Demographic Questionnaire
1. Age
2.

Gender

Male

Female

3.

Ethnicity (check one)
Asian/Pacific Islander
African American (not of Hispanic origin)
American Indian/Alaskan Native
Caucasian (not of Hispanic origin)
Other

4.

What is the highest degree you have earned? (check one)
High School Diploma
Bachelor's Degree
Associate's Degree
Masters Degree

5.

What athletic level is your collegiate institution? (check one)
Division I
Division II
Division III
NAIA

6.

What is your academic year? (check one)
Freshman
Sophomore
Junior
Senior

7.

How many semesters have you been formally accepted into your school's athletic training
education program? If your major is NOT athletic training, please write your major by OTHER.
If you are awaiting application to your school's program, please mark the Yet to Apply Box
Semester(s)
Yet to Apply
OTHER My major is

8.

What is your current cumulative overall GPA?

9.

Are you currently assigned to a clinical instructor for a clinical experience?
Yes
No
to Major

Not Applicable due

10. How many hours per week do you typically spend on the internet searching for information
relating to your homework?
Hours
11. How many hours per week do you typically spend on the internet searching for information
relating to your athletes/patients at your clinical site?
Hours
Not Applicable due to Major
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Knowledge Evaluation: Please answer the following questions in the left column, and rate your
confidence in that answer with the scale in the right column. For the confidence questions, circle the
answer that best completes this sentence regarding the corresponding question on the left: J am
confident that I answered this question correctly.
Confidence Scale
1.

The first step in evidence based practice is to
A. Search for research literature
B. Critically appraise the current research
C. Define a clinical question
D. Choose a research database

l.Notatall

Mildly

Moderately

Extremely

2.

When defining a clinical question using the PICO technique,
which factor should you consider first?
A. Return to play criteria
B. Patient goals
C. Patient age
D. Personal experience

2.Not at all

Mildly

Moderately

Extremely

3.

When conducting a literature search, which of the following
On-line sources holds the highest quality content?
A. Google Scholar
B. Medline
C. Cochrane Database
D. WebMD

3.Notatall

Mildly

Moderately

Extremely

4.

Which type of research design is considered to have the
highest quality of evidence?
A. Randomized control trial
B. Independent laboratory investigation
C. Case study
D. Single subject design

4.Not at all

Mildly

Moderately

Extremely

5.

An athletic trainer's personal experience with ultrasound
should primarily be used to
A. Develop expertise that can be passed on to students
B. Guide future clinical practice and decision making
C. Provide solid evidence in support of ultrasound
D. Create standard treatment protocols for all patients

5.Notatall

Mildly

Moderately

Extremely

6.Not at all

Mildly

Moderately

Extremely

7.Not at all

Mildly

Moderately

Extremely

6. When assessing the outcome of a treatment you
used what factor would most likely lead you to use it again?
A. Patient satisfaction with the outcome
B. Outcome agreement with current literature
C. Short length of treatment time to achieve outcome
D. Outcome achieved consistent with selected goals

7.

Please list below the steps of the PICO process of developing
a clinical question.
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When conducting an on-line literature search, list below
which sources you personally utilize and rank your
preference in using those sources (1 = most preferred, 5=
least preferred).

9.

The remaining questions do NOT require you to
complete a confidence scale.

Which factors should be considered when appraising
literature for potential use as a treatment option for a patient?
(Check all that apply)
Results of the study
Validity of the study
Subject characteristics
Year of the study
Length of abstract
Journal of publication
Number of authors
References listed
Location of the study
Applicability to patient

Please rate the following options 1-5, with 1 indicating your
most preferred choice, and 5 your least preferred.
10. Which of the following items influence you the most when
choosing an ultrasound treatment for your patient?
Discussion with your clinical instructor of his/her
recommendation to use US
Statement from an athlete that ultrasound
has worked for him/her in the past
Study findings that determined that
ultrasound more effective than
another thermal modality
The information and skills learned in therapeutic
modalities class
Current protocols used at your clinical site
11. Which of the following items do you use greater than 2 times per week when studying! (Check all
that apply)
Creating a Clinical Question
Textbooks
Course notes
PICO Process
Websites
Journal Articles
Previous Experience
Peer-Reviewed Research
Classmate Conversation
Appraisal of Research
Discussion with ACI
_ Athlete Suggestions
Library Databases
Which of the following items do you use greater than 2 times per week when determining treatments for
patients?
Creating a Clinical Question
Course notes
PICO Process
Journal Articles
Peer-Reviewed Research
Textbooks
Websites
Classmate Conversation
Previous Experience
Discussion with ACI
Appraisal of Research
Library Databases
Athlete Suggestions
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12. Describe below any barriers you may/will have for using evidence-based practice concepts in
Athletic Training.

13. Describe below ways in which you envision yourself using evidence-based practice skills in your
future work as an Athletic Training professional?

SAMPLE:
Evaluating a
lateral ankle
Sprain

Concept

SAMPLE

Seel ion 1
To what extent are vou familiar
with this conce pt?
Not Limited Some- Extensively
at
what
all
X

Section 2
How confident are vou in vour
ability to use this concept?
Not Limited Some- Very
what
at
all
X

Section 3
How interested are vou in usins
this concept?
Not Limited Some- Extenat
sively
what
all
X

Section 4
How important is this concept
to you?
Not Limited Some- Very
at
what
all
X

The following questions pertain to your familiarity, confidence, interest, and perceived importance of evidence based practice
concepts. For each of the four sections, please check one box that best describes your answer. A sample has been provided.

Attitude and Use Evaluation

00

Improving patient
outcomes using
evidence-based
processes

Accessing clinical
expertise from
your clinical
instructor

Searching
literature for
information to
support clinical
decisions
Critical appraisal
of literature

Creating a clinical
question

Concept

Section 1
To what extent are vou familiar
with this concept?
Not Limited Some- Extenwhat
sively
at
all

Section 2
How confident are vou in your
abilit'y to use this concept?
Not Limited Some- Very
at
what
all

Section 3
How interested are vou in using
this concept?
Not Limited Some- Extenat
what
sively
all

Please answer these questionsfromthe perspective of an athletic training student.
Section 4
How important is this concept
to you?
Not Limited Some- Very
what
at
all

00
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